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I.  INTRODUCTION 


This  report  is  a  user's  manual  describing  the  output  options  and 
the  output  of  the  Geometric  Information  For  Targets  (GIFT)1  computer 
code.  The  GIFT  code  mathematically  simulates  the  geometry  of  a  three- 
dimensional  physical  entity  such  as  a  tank,  truck,  helicopter,  etc., 
for  the  computer.  The  bulk  of  the  data  used  by  the  GIFT  code  is  called 
combinatorial  geometry  (COM-GEOM)  target  description  data.  These  data 
have  been  described  in  the  Ballistic  Research  Laboratory  Report  No.  1802 
and  will  not  be  discussed  in  this  report.  Reading  Report  1802  prior  to 
this  one  is  suggested  for  those  not  familiar  with  COM-GEOM  data. 

Computer  target  simulation  codes  such  as  GIFT  can  compute  the 
physical  properties  of  a  prototype  (concept)  or  a  foreign  vehicle  before 
the  physical  vehicle  is  available  for  empirical  measurements.  These 
codes  can  compute  many  of  the  properties  of  a  target  with  less  cost  and 
time  than  they  can  be  measured  via  empirical  test  procedures.  For  these 
reasons,  the  Air  Target  Vulnerability  Subgroup  of  the  Joint  (Army,  Navy, 
Air  Force)  Technical  Coordinating  Group  for  Munitions  Effectiveness 
(JTCG/ME)  evaluated,  selected  and  sponsored  the  detailed  documentation 
of  the  MAGIC2  and  SHOTGEN3  computer  codes.  These  two  codes  use  different 
techniques  to  prepare  target  description  data,  but  they  both  supply  the 
angular  and  spacial  coordinates  of  the  target  which  are  used  as  input  by 
the  "vulnerability  analysis"  computer  codes.  The  techniques  employed 
within  these  and  other  codes,  plus  the  comments  and  suggestions  received 
and  the  needs  of  potential  users,  influenced  the  development  of  the 
GIFT  code. 

There  are  various  output  options  of  the  GIFT  code,  each  of  which 
may  be  subdivided  into  groups  of  subroutines.  Each  output  option  con¬ 
sists  of  one  or  more  subroutines  which  perform  one  general  function. 

The  output  options  generally  are  under  one  of  the  following  three 
categories  when  classed  by  the  general  function  they  perform:  those 
options  called  CHECK  and  TESTG  that  check  the  COM-GEOM  description  for 
correctness  and  accuracy;  those  options  called  PICTUR,  XSECT  and  PLTRPP 
that  produce  visual  representations  of  the  COM-GEOM  description;  and 

'Z* Lawrence  W.  Bain ,  Jr.  and  Mathew  J.  Reisinger ,  "The  GIFT  Code  User 
Manual,  VOL  J,  Introduction  and  Input  Requirements ,  "  Ballistic  Research 
Laboratory  Report  No.  1802 ,  Jul  1975,  AD#B06037L. 

2NWC  TN  4565-3-71;  VOLS  I  and  II3  " MAGIC  Computer  Simulation ,  VOL  J, 

User  Manual;  VOL  II3  Analyst  Manuals "  Armament  Systems,  Inc, ,  and 
Propulsion  Development  Department,  May  1971  (available  from  Department 
of  the  Navy 3  Naval  Weapons  Center,  China  Lakey  CA  93555). 

ZNWC  TN  §4565-3-70 ,  VOLS  I  and  II:  "SHOT  GENERATOR  Computer  Program 
VOL  Iy  User  Manual:  VOL  II ,  Analyst  Manuals"  Armament  Systems 3  Inc.y  : 
and  Propulsion  Development  Departments  July  1970  (available  from 
Department  of  the  Navy,  Naval  Weapons  Center ,  China  Lake ,  CA  93555). 


15 


those  options  called  GRID,  RIP,  MOMENT,  VOLUME  and  AREA  that  produce 
data  used  in  vulnerability  analysis. 


II.  DISCUSSION 


A.  Card  Deck  Set-Up 

The  input  data  of  the  GIFT  code  normally  consists  of  a  Control 
card,  the  COM-GEOM  description  data  (which  consist  of  a  Title  card,  a 
Target  Specification  card.  Solid  Table  cards.  Region  Table  cards. 

Region  RPP  Table  cards  (optional),  and  Region  Identification  Table 
cards),  a  Declaration  card  stating  the  output  option  desired;  and  a  set 
of  input  cards  for  the  declared  option.  The  cards  containing  the 
Declaration  card  and  the  set  of  input  cards  for  the  declared  option 
can  be  repeated  for  as  many  output  options  as  desired.  Figure  1  depicts 
the  order  of  the  card  input  for  the  GIFT  code.  The  general  structure 
of  the  input  data  of  the  GIFT  code  is  not  expected  to  change.  However, 
new  options  are  periodically  added  to  the  GIFT  code  which  may  require 
changes  to  the  input  data.  The  input  defined  in  this  report  exemplifies 
the  input  needed  for  the  GIFT  code  as  of  1  October  1978. 

B.  Control  Card 


The  Control  card,  depicted  in  Figure  2,  is  the  first  data  card  read 
by  the  GIFT  code.  It  sets  some  of  the  general  variables  used  throughout 
the  execution  of  the  GIFT  code  and  options  executed  during  the  input 
processing  of  the  COM-GEOM  data  via  the  GENI  portion  of  the  GIFT  code. 

It  should  be  noted  that  the  Control  card  described  in  this  report  is 
different  than  the  one  described  in  BRL  Report  1802. 

When  the  COM-GEOM  description  data  is  read  by  the  GENI  portion  of 
the  GIFT  code,  it  is  stored  in  a  large  equivalenced  array  called  MASTER- 
ASTER.  If  a  non- zero  number  is  in  Column  2  of  the  Control  card,  the 
GIFT  code  will  write  this  MASTER-ASTER  array  and  some  constants  in  binary 
form  on  FORTRAN  Unit  4  after  the  COM-GEOM  data  has  been  processed  by  the 
GENI  portion  of  the  GIFT  code.  After  the  data  is  written,  the  following 
message  is  printed:  "PROCESSED  GEOMETRY  WRITTEN  ON  TAPE  4." 

In  subsequent  computer  runs,  the  data  written  on  FORTRAN  Unit  4  may 
be  used  instead  of  the  unprocessed  COM-GEOM  description  as  input  for  the 
GIFT  code.  A  non- zero  number  in  Column  1  of  the  Control  card  indicates 
that  binary  data  on  FORTRAN  Unit  4  containing  processed  COM-GEOM 
description  data  is  to  be  used  as  input.  The  computer  run  time  and 
printing  is  reduced  by  using  this  option.  However,  the  binary  data  on 
FORTRAN  Unit  4  is  difficult  to  change,  and  should  be  created  only  after 
it  is  reasonably  certain  that  the  COM-GEOM  description  does  not  contain 
any  errors . 
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-  Target  Specification  Card 

-  Title  Card 
Control  Card 


Order  of  the  Card  Input  for  the  GIFT  Code 


1 


IRDTP4 


IHRTP4 


3-5 


IN 


JPRINT 


ITEMPR 


8 


IMNMX 


ISOLEQ 


10 


NOPRNT 


11-30 


31  -40 


TOL 


41-50 


TOLLOS 


51-55 


IVOIO 


56-60 


IFRNTIH 


66-80 


IRDTP4 

IIVRTP4 

IN 

IPRNT 

ITEMPR 

IMNMAX 

ISOLEQ 

NOPRNT 

TOL 

TOLLOS 

IVOID 

IFANTM 

I  END 


If  not  zero,  read  processed  geometry  from  FORTRAN  Unit  4. 

If  not  zero,  write  processed  geometry  on  FORTRAN  Unit  4. 

FORTRAN  unit  containing  the  COM-GEOM  description  (Default  5). 

If  not  zero,  print  MASTER-ASTER  arrays  containing  the  processed  COM-GEOM  description 
If  not  zero,  print  the  Region  Identification  Table  ordered  by  item  code. 

If  not  zero,  print  an  ordered  Region  RPP  Equivalent  Table. 

If  not  zero,  print  the  Solid  RPP  Equivalent  Table. 

If  not  zero,  do  not  print  COM-GEOM  description  but  only  summary  storage  information. 
Specify  overlap  tolerance  (Default  =  0.0001). 

Specify  the  minimum  line-of-sight  (Default  =  0.0001). 

Specify  the  void  space  code  (Default  =  1) . 

Specify  the  phantom  item  code  (Default  =  111). 

Specify  the  code  to  signal  end  of  components  along  ray  (Default  =  9) . 


Figure  2.  Control  Card  for  GIFT  Code 


Columns  3-5  of  the  Control  card  specifies  the  FORTRAN  unit  number 
of  the  tape  (or  equivalent)  containing  the  (COM-GEOM  description  data. 

A  numeric  zero  or  a  "5"  in  card  columns  3-5  indicates  the  COM-GEOM 
description  data  is  to  be  read  from  FORTRAN  unit  5. 

If  Column  6  of  the  Control  card  is  not  zero,  the  contents  of  the 
MASTER- ASTER  array  will  be  printed.  This  option  is  primarily  used  by 
a  computer  programmer  to  "debug"  the  GIFT  code.  Table  II  is  an  example 
of  the  MASTER-ASTER  array  printout  for  the  COM-GEOM  description  of  the 
sample  target  depicted  in  Figure  3  and  listed  in  Table  I. 

If  Column  7  of  the  Control  card  is  not  zero,  a  Region  Identifica¬ 
tion  Table  ordered  by  Region  Identification  (Item)  Code  numbers  is 
printed.  The  regions  with  no  Item  Code  number  are  printed  first,  fol¬ 
lowed  by  those  with  Air  Space  Code  numbers  and  then  those  with  an  Item 
Code  number.  This  option  is  particularly  useful  for  locating  a  region 
or  regions  when  only  an  Item  Code  is  known  or  locating  regions  with 
wrong  Item  Code  numbers  or  without  Item  Code  numbers.  Table  III  is  the 
ordered  Region  Identification  Table  for  the  COM-GEOM  description  of  the 
Sample  Target. 

If  Column  8  of  the  Control  card  is  not  zero,  an  ordered  Region  RPP 
(rectangular  parallelepiped)  Equivalent  Table  is  printed.  An  RPP 
equivalent  for  a  Tegion  is  that  smallest  RPP  solid  which  would  com¬ 
pletely  enclose  it.  Table  IV  is  an  ordered  Region  RPP  Equivalent  Table 
foT  the  COM-GEOM  description  of  the  Sample  Target.  Referring  to  Table 
IV,  the  heading  "COUNT"  is  a  series  of  consecutive  integers  starting 
from  1  and  ending  with  the  number  of  regions  in  the  Region  Table  (20 
for  the  Sample  Target).  The  x,  y,  and  z  minimum  (XMIN,  YMIN,  and  ZMIN) 
coordinate  values  of  the  enclosing  RPPs  of  the  regions  are  odered  from 
the  largest  to  the  smallest.  The  x,  y,  and  z  maximum  (XMAX,  YMAX  and 
ZMAX)  coordinate  values  are  ordered  from  the  smallest  to  the  largest. 

The  integers  in  the  columns  under  letters  A  through  F  are  the  region 
numbers  that  are  associated  with  the  preceeding  XMIN,  XMAX,  YMIN,  YMAX, 
ZMIN,  ZMAX  columns .  Therefore,  the  order  of  the  regions  from  the  top 
to  the  bottom  of  the  sample  target  are  listed  in  the  column  associated 
with  the  ZMIN  coordinate  values  (labeled  E) .  Likewise  the  order  of  the 
regions  from  front  to  back  of  the  Sample  Target  are  listed  in  the  XMIN 
associated  column  (labeled  A)  and  the  order  of  the  regions  from  left  to 
right  are  listed  in  the  YMIN  associated  column  (labeled  C) . 

If  Column  9  of  the  Control  card  is  not  zero,  a  Solid  RPP  Equivalent 
Table  is  printed.  The  Solid  RPP  Equivalent  Table  displays  an  RPP  solid 
which  would  completely  enclose  each  solid  of  the  COM-GEOM  description. 
Table  V  is  a  Solid  RPP  Equivalent  Table  for  the  COM-GEOM  description  of 
the  Sample  Target.  Solid  12  in  Table  V  never  appears  in  the  Region 
Table  proceeded  by  a  plus  (+)  sign  (solid  12  appears  in  the  description 
of  region  11  as  "-12");  therefore,  the  Equivalent  Solid  RPP  is  not 
calculated. 
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Table  I.  COM-GEOM  Description  of  the  Sample  Target 


SAMPLE  INPUT  FOR  GIFT 

20  20 


1  TOR 

21.5 

0  • 

37. 

1 

6.0 

1.0 

2  ARH4 

21.5 

-6. 

33.5 

2 

21.5 

0. 

44. 

3  ARR5 

75. 

-36. 

12. 

3 

75. 

36. 

• 

3 

100. 

0. 

12. 

4  ARR8 

-75. 

-36. 

12. 

4 

-75. 

36. 

46. 

4 

-100. 

-24. 

12. 

4 

-100. 

24. 

20. 

5  ELL 

20. 

0. 

46. 

b 

6  RPP 

50. 

-75. 

75. 

-36. 

7  HCC 

60. 

-36. 

12. 

7 

8  RCC 

12. 

60. 

36. 

12. 

P 

9  RCC 

12. 

-60. 

-36. 

12. 

9 

10  RCC 

12. 

-60. 

36. 

12. 

10 

11  AMS 

1  1 

12. 

-30. 

6  5 

-10. 

15. 

1  1 

-30. 

-10. 

15. 

1  1 

-30. 

-10. 

15. 

1  1 

-30. 

-10. 

15. 

11 

-70. 

10. 

15. 

1  1 

-30. 

-10. 

15. 

11 

-30. 

-10. 

25. 

Li 

-70. 

10. 

25. 

11 

-30. 

-10. 

25. 

11 

-30. 

-20. 

35. 

11 

-70. 

20. 

35. 

i  1 

-30, 

-20. 

35. 

11 

-30. 

-10. 

45. 

11 

-70. 

10. 

45. 

•  1 

-30. 

-10. 

45. 

11 

-30. 

-10. 

45. 

11 

-30. 

-10. 

45. 

11 

-30. 

-10. 

45. 

12  RAw 

-70. 

0. 

35. 

12 

0. 

11. 

11. 

13  REC 

0. 

0. 

24. 

13 

0. 

7.5 

0. 

14  SPH 

0. 

0. 

52. 

15  TtC 

0  . 

-7.5 

49. 

15 

u. 

0. 

3. 

15 

1  TFT 

2. 

0  . 

7.5 

49. 

X  \j  •  WW 

16 

0. 

3. 

16 

17  TRC 

2. 

-2. 

-4.5 

27. 

17 

3. 

2. 

18  TWC 

-2. 

4.5 

27. 

1  8 

3. 

2. 

1 9  ELL  1 

0. 

0. 

46. 

19 

20  ROX 

14, 

-74. 

-35. 

13. 

20 

0. 

70. 

0, 

IN 


1  . 

0. 

0. 

STEEPING 

WHEEL 

21.5 

6. 

33.5 

CENTER 

40. 

0. 

37. 

steering 

75. 

36. 

12. 

FRONT 

“T  c 

U  W 

f ; d  » 

—  J<?  • 

■▼w  • 

-S  «. 

3-3 

-75. 

36. 

12. 

REAR 

_  It 

A  W 

^  —  5 

“I'D* 

-  JO  • 

-rw  « 

100. 

24. 

12. 

4-3 

100. 

-24. 

20. 

4-4 

-20. 

0. 

46. 

8U88LE 

36. 

12. 

46. 

BODY 

0. 

b. 

0. 

WHEEL 

0. 

-8. 

0. 

WHEEL 

0. 

8. 

0. 

WHEEL 

-6, 

u^cri 

0  • 

0  . 

■  ntLL 

ENGINE 

is. 

1  \  _  *5 

-30. 

-10. 

-30. 

-10. 

lb. 

11-3 

1  l  —4 

-70. 

-10. 

lb. 

11-5 

-30. 

10. 

15. 

11-6 

11-7 

-70. 

-10. 

25. 

11-0 

-30. 

10. 

25. 

11-9 

11-10 

-70. 

-20. 

35. 

11-11 

-30. 

20. 

3b. 

11-12 

11-13 

-70. 

-10. 

45. 

11-14 

-30. 

10. 

45. 

11-15 

11-16 

-30. 

-10. 

45. 

11-17 

-30. 

-10. 

45. 

11-18 

11-19 

0. 

-11. 

11. 

(ENGINE) 

40. 

0. 

0. 

0. 

0. 

28. 

TRUNK 

5. 

5. 

0. 

0. 

HEAD 

20. 

0. 

-12. 

ARM 

0. 

2. 

0. 

15-2 

15-3 

20. 

0. 

-12. 

ARM 

0. 

2. 

0. 

16-2 

16-3 

32. 

0. 

-12. 

leg 

32. 

0. 

-12. 

LEG 

24. 

0. 

0  . 

(1.0) 

148. 

0. 

0. 

(1.0) 

0. 

0. 

34. 
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Table  I. 


COM- GEOM  Description  of  the  Sample  Target  (continued) 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

U 

15 

16 

17 

18 

19 

20 
-1 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


-2 


-6 

-20 


-19 

-19 


-12 


-7 


-8 


-9 


-10 


13  -15 

14  -13 

15 

16 

17 

18 

19 

20 


-16  -17 


-18 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


40 

1041 

100 

100 

101 

100 

651 

652 

653 

654 
2701 

111 

3031 

3031 

3031 

3031 

3031 

3031 


2 

02 


STEERING  *H£EL 

Steering  shaft 

8ooy-front 

body-rear 

bubble 

body-center 

wheel  right  FRONT 
WHEEL  LEFT  FRONT 
WHEEL  RIGHT  RFau 
WHEEL  LEFT  rEar 

engine 

OUHHY  REGION 

man-torso 

MAN— HE  AO 
man-arm 
man-arm 
man-leg 

MAN-LEG 
INSIDE  AIR 
INSIDE  AIR 


(BUBBLE) 

( BODY  5  2Q 


1-2 
3 

3 

4 

5- 6-19 

6- 20-19-7-8- 

7 

8 

9 

10 

11-12 

0 

13- 15-U-17-1I 

14- 13 

15 

16 

17 

18 


TOR 

AR84 

ARB5 

AR08 

ell 

10  RPP 
RCC 
RCC 
RCC 
RCC 
ARS 
Raw 
REC 
SPH 
TEC 
TEC 
TRC 

trc 

elli 

BOX 
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Table  II.  MASTER-ASTER  Array  Printout  for  the  Sample  Target 


L  800  Y  <  1  -  20) 


( 

1) 

21  11 

S  ( 

2  ) 

( 

4) 

70  9 

3  ( 

5) 

t 

7) 

113  4 

3  ( 

8) 

( 

10) 

134  4 

i  ( 

11) 

< 

13) 

441  5 

S  ( 

14) 

{ 

lo) 

472  10 

£  ( 

17) 

i 

19) 

503  7 

s  ( 

20) 

LSQl ID ( 

21  -  529) 

21) 

21.5000 

3  ( 

22  ) 

24) 

1.0000 

S  ( 

25) 

27) 

8.0000 

3  ( 

28) 

30) 

0.0000 

$  ( 

31) 

33) 

1.0000 

S  ( 

34) 

36) 

21.5000 

S  ( 

37) 

39) 

.9826 

3  ( 

40) 

42) 

-.8533 

3  ( 

43) 

45) 

-.1845 

$  ( 

46) 

48) 

-25.4222 

s  ( 

49) 

51) 

0.0000 

S  { 

52) 

54) 

0.0000 

3  ( 

55) 

57) 

12.0000 

3  ( 

58) 

60) 

0.0000 

s  { 

61) 

63) 

0.0000 

S  ( 

64) 

66) 

-.8214 

3  ( 

67) 

69) 

-62.1370 

i  ( 

70) 

72) 

0.0000 

s  ( 

73) 

75) 

1.0000 

S  ( 

76) 

78) 

-100.0000 

$  ( 

79) 

31) 

0.0000 

s  ( 

82) 

84) 

-.9015 

$  ( 

85) 

87) 

0.0000 

S  i 

33} 

90) 

12.0000 

S  ( 

91) 

93) 

-.6660 

i  ( 

94) 

96) 

0.0000 

S  i 

97  i 

99) 

0.0000 

3  ( 

100) 

102) 

.0471 

3  ( 

103) 

105) 

.0471 

s  ( 

106) 

108) 

75.0000 

$  < 

109) 

111) 

12.0000 

3  ( 

112  ) 

114) 

-36.0000 

$  ( 

115) 

117) 

8.0000 

S  ( 

118) 

120) 

60.0000 

3  ( 

121) 

123) 

0.0000 

S  ( 

124) 

126) 

12.0000 

3  ( 

127) 

129) 

12.0000 

3  { 

130) 

132) 

0.0000 

3  i 

133) 

135) 

36.0000 

3  ( 

136) 

138) 

-8.0000 

3  ( 

139) 

141) 

-70.0000 

3  ( 

142  ) 

144) 

20.0000 

s  ( 

145  ) 

147) 

50.0000 

3  ( 

148) 

150) 

0.0000 

S  ( 

151) 

153) 

0.0000 

5  ( 

154) 

156) 

0.0000 

S  ( 

157) 

159) 

0.0000 

S  ( 

160) 

162) 

0.0000 

3  ( 

163) 

165) 

0.0000 

S  ( 

166) 

166) 

0.0000 

3  ( 

169) 

171) 

0.0000 

S  ( 

172) 

174) 

0.0000 

S  ( 

175) 

32 

9 

$  ( 

3) 

49 

9 

S 

95 

7 

i  ( 

6) 

107 

1 

s 

120 

4 

s  ( 

9) 

127 

4 

s 

141 

12 

3  ( 

12) 

429 

8 

s 

453 

3 

3  ( 

15  ) 

457 

10 

* 

487 

6 

3  ( 

18) 

495 

6 

s 

515 

2 

S  ( 

0.0000 

3  ( 

23) 

37.0000 

0.0000 

3  ( 

26) 

0.0000 

1.0000 

S  ( 

29) 

0.0000 

0.0Q0C 

3  ( 

32  ) 

4.0000 

0.0000 

S  ( 

35) 

0.0000 

-.1859 

3  ( 

38  ) 

0.0000 

28.9194 

$  ( 

41  ) 

-.1845 

-.4076 

$  ( 

44  ) 

-25.4222 

.8533 

3  ( 

47) 

-.4876 

5.0000 

S  { 

50) 

1.0000 

0.0000 

S  ( 

53) 

75,0000 

0.0000 

1  ( 

56) 

1.0000 

-.8214 

S  ( 

59) 

-.5704 

-82.1370 

S  ( 

62) 

-.8214 

-.5704 

i  ( 

65) 

-88.9817 

.5704 

3  ( 

68) 

0.0000 

6.0000 

3  ( 

71) 

-1.3000 

0.0000 

3  ( 

74) 

75.0000 

0.0000 

3  ( 

77) 

0.0000 

.4327 

3  ( 

80) 

.9015 

-64.9097 

3  ( 

83) 

.  4327 

O.COOO 

3  < 

86) 

-64.9097 

0 . 0000 

3  ( 

89) 

1.0000 

.7459 

3  ( 

92) 

0.0000 

-87.9141 

S  ( 

95) 

0.0000 

48.0000 

3  ( 

98) 

.0400 

0.0000 

3  ( 

101) 

0.0000 

-.0471 

3  ( 

104) 

0.0000 

.0471 

3  ( 

107) 

-75.0000 

-36.0000 

3  ( 

110) 

36.0000 

48.C000 

3  ( 

113) 

60.0000 

12.0000 

3  ( 

116) 

0.0000 

0.0000 

3  ( 

119) 

12.0000 

36.0000 

3  ( 

122) 

12.0000 

-8.0000 

3  ( 

125) 

0.0000 

-60.0000 

3  ( 

128) 

-36.0000 

0.0000 

3  ( 

131) 

8.0000 

12.0000 

3  ( 

134) 

—60 . OC  GO 

12.0000 

S  ( 

137) 

0.0000 

0.0000 

3  ( 

140) 

12.0000 

-30.0000 

3  ( 

143) 

-20.0000 

15.0000 

3  ( 

146  ) 

45.0000 

0.0000 

3  ( 

149) 

0.0000 

0.0000 

S  ( 

152) 

0.0000 

0.0000 

S  ( 

155) 

0.0000 

0.0000 

3  ( 

158) 

0.0000 

0.0000 

3  ( 

161) 

0.0003 

0.0000 

S  ( 

164) 

0.0000 

O.COOO 

3  ( 

167) 

0.0000 

0.0000 

3  ( 

170) 

0.0003 

0.0000 

3  ( 

173) 

0.0000 

0 .0000 

S  ( 

176) 

0.0000 
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Table  II.  MASTER-ASTER  Array  Printout  for  the  Sample  Target  (continued) 


177) 

0.0000 

i  ( 

1 7  e  > 

3.0000 

S  ( 

179) 

0.0000 

180) 

0.0000 

S  ( 

181) 

0.0000 

i  ( 

182  ) 

0.0000 

183) 

0.0000 

1841 

0.0000 

S  ( 

185) 

0.0000 

186) 

0.0000 

S  ( 

187) 

0.0000 

*  ( 

188) 

0.0000 

18  9) 

0.0000 

s  ( 

190) 

0.0000 

S  ( 

191) 

0.0000 

192  ) 

0.0000 

S  ( 

193  ) 

0.0000 

s  < 

194) 

0.0000 

1951 

0.0000 

$  ( 

196) 

0.0000 

S  ( 

197) 

0.0000 

198) 

0.0000 

i  ( 

199) 

0.0000 

S  ( 

2  00) 

0.0000 

201) 

0.0000 

s  < 

202  ) 

0.0000 

*  ( 

2C3  ) 

0.0000 

204) 

0.0000 

S  ( 

205) 

0.0000 

S  ( 

206) 

o.ocoo 

207) 

0.0000 

S  ( 

208) 

0.0000 

S  ( 

209) 

0.0000 

210) 

0.0000 

S  ( 

211) 

o.cooo 

S  ( 

212) 

0.0000 

213) 

0.0000 

S  { 

214) 

0 ,  QOQQ 

$  ( 

215) 

Q.QQOQ 

216) 

0.0000 

S  ( 

217) 

O.OOQO 

S  ( 

218) 

0.0000 

219) 

0.0000 

$  ( 

220) 

0.0000 

S  ( 

221) 

0.0000 

222) 

0.0000 

S  ( 

223) 

0.0000 

$  ( 

224) 

0.0000 

225) 

0.0000 

S  ( 

226) 

0.0000 

S  ( 

227) 

0.0000 

228) 

0.0500 

s  i 

2  29) 

-30.0000 

t  ( 

230) 

-10.0000 

231) 

15.0000 

s  < 

232) 

-1.0000 

S  ( 

233  ) 

-30.0000 

234) 

-10.0000 

S  ( 

23  5) 

15.0000 

S  ( 

236) 

-1.0000 

237) 

-30.0000 

s  ( 

238  ) 

-10.0000 

S  ( 

239) 

15.0000 

240) 

-1.0000 

S  ( 

241) 

-70.0000 

S  ( 

242) 

-10.0000 

243) 

15.0000 

S  ( 

244) 

0.0000 

S  ( 

245  ) 

-30.0000 

246) 

-10.0000 

i  ( 

247  ) 

15.0000 

$  ( 

248) 

-1.0000 

249) 

-70.0000 

S  ( 

250) 

10.0000 

$  ( 

251) 

15.0000 

252) 

0.0000 

S  ( 

253  ) 

-30.0000 

S  ( 

254) 

-10.0000 

255) 

15.0000 

S  ( 

256) 

-1.0000 

S  ( 

257) 

-30.0000 

258) 

10.0000 

S  ( 

259) 

15.0000 

S  ( 

260) 

-1.0000 

261) 

-30.0000 

S  ( 

262  ) 

-10.0000 

S  ( 

263) 

15.0000 

264) 

-1.0000 

S  ( 

265  ) 

-30.0000 

S  ( 

266  ) 

-10.0000 

267) 

15.0000 

S  ( 

268  ) 

-1.0000 

S  ( 

269) 

-30.0000 

270) 

-10.0000 

s  < 

271) 

15.0000 

t  ( 

272) 

1.0000 

273) 

-30.0000 

s  < 

274) 

-10.0000 

S  ( 

275) 

25.0000 

276) 

0.0000 

S  ( 

277) 

-70.0000 

S  ( 

278) 

-10.0000 

279) 

15.0000 

S  ( 

280) 

1.0000 

S  ( 

281) 

-70.0000 

282) 

-10.0000 

1  < 

283  ) 

25.0000 

S  ( 

284) 

0.0000 

285) 

-70.0000 

S  ( 

286) 

10.0000 

S  ( 

287) 

15.0000 

288) 

1.0000 

S  ( 

289) 

-70.0000 

$  ( 

290) 

10.0000 

291) 

25.0000 

S  ( 

292) 

0.0000 

S  ( 

293) 

-30.0000 

294) 

10.0000 

s  i 

295  ) 

15.0000 

$  ( 

296) 

1.0000 

29  7) 

—30 . 0000 

S  ( 

298) 

10,0000 

$  l 

299) 

25.0000 

300  ) 

0.0000 

S  ( 

301 ) 

-30.0000 

f  ( 

302) 

-10.0000 

303) 

15.0000 

i  ( 

304  ) 

-1.0000 

S  ( 

305  ) 

-30.0000 

306) 

-10.0000 

*  ( 

307) 

25.0000 

S  ( 

308) 

-1.0000 

309) 

-30.0000 

i  ( 

310) 

-10.0000 

S  { 

311) 

25.0000 

312) 

1.0000 

s  ( 

313) 

-30.0000 

$  ( 

314) 

-20.0000 

315) 

35.0000 

S  ( 

316) 

0.0000 

S  ( 

317) 

-70.0000 

318) 

-10.0000 

S  ( 

319) 

25.0000 

S  ( 

320  ) 

1.0000 

321) 

-70.0000 

S  ( 

322) 

-20.0000 

$  ( 

323  ) 

35.0000 

324) 

0.0000 

s  < 

325) 

-70.0000 

i  i 

326) 

10.0000 

327) 

25.0000 

S  ( 

328  ) 

1.000C 

i  ( 

329) 

-70.0000 

330) 

20.0000 

S  ( 

331) 

35.0000 

t  ( 

332) 

0.0000 

333) 

-30.0000 

S  ( 

334) 

10.0000 

S  ( 

335  ) 

25.0000 

336) 

1.0000 

i  ( 

337) 

-30.0000 

$  ( 

338  ) 

20.0000 

339) 

35.0000 

S  ( 

340) 

0.0000 

$  l 

341) 

-30.0000 

342) 

-10.0000 

S  ( 

3  4  3  ) 

25.0000 

$  ( 

344  ) 

-1.0000 

345) 

-30.0000 

S  ( 

346) 

-20.0000 

S  ( 

347) 

35.0000 

348) 

-1.0000 

S  ( 

349) 

-30.0000 

i  ( 

350  ) 

-20.0000 

351) 

35.0000 

S  ( 

352  ) 

1.0000 

$  ( 

353  ) 

-30.0000 

354  ) 

-10.0000 

S  ( 

355  ) 

45.0000 

S  ( 

356) 

O.OOCO 

357) 

-70.0000 

S  ( 

358  ) 

-20.0000 

S  ( 

359  ) 

35.0000 

360) 

1.0000 

*  ( 

361) 

-70.0000 

$  i 

362) 

-10.0000 

363  ) 

45,0000 

$  ( 

364  ) 

0,0000 

i  l 

365) 

-70,0000 

366) 

20.0000 

S  ( 

367  ) 

35.CJ00 

S  ( 

368  ) 

1.0000 
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Table  II.  MASTER-ASTER  Array  Printout  for  the  Sample  Target  (continued) 


369) 

-70.0000 

S  ( 

370) 

10.0000 

S  ( 

371) 

45.0000 

3  72  ) 

0.0000 

S  ( 

373  J 

-30.0000 

S  ( 

3  74  ) 

20.0000 

3  75  ) 

35.0000 

S  ( 

376) 

1.0300 

S  ( 

377  ) 

-30.0000 

378  ) 

10.0000 

S  ( 

379  ) 

45.0000 

S  ( 

38C  ) 

0.0000 

381 ) 

-30.0000 

S  ( 

382  ) 

-20.0000 

S  ( 

383  ) 

35.0000 

384) 

-1.0000 

S  ( 

385) 

-30.C300 

s  ( 

386  ) 

-10.0000 

387) 

45.0000 

S  ( 

388  1 

-1.0000 

s  ( 

389) 

-30.0000 

390) 

-10.0000 

S  ( 

391  1 

45.C000 

S  ( 

392  ) 

-1.0000 

393) 

-30.0000 

i  ( 

394  ) 

-10.0000 

S  ( 

395  ) 

45.0CCO 

396) 

-1.0000 

S  ( 

397) 

-70.0000 

s  c 

398  ) 

-10.0000 

399) 

45.0000 

s  ( 

400  ) 

1.0300 

S  ( 

401 ) 

-30.0000 

402) 

-10.0000 

*  ( 

403  ) 

45.0000 

S  l 

404  ) 

-1.0000 

40  5) 

-70.0000 

S  ( 

406) 

10.0000 

S  ( 

407) 

45.0000 

408  ) 

1.0000 

S  ( 

409) 

-30.0000 

S  ( 

410) 

-10.0000 

411) 

45.0000 

S  ( 

412) 

-1.0000 

S  ( 

413) 

-30.0000 

414) 

10.0000 

s  ( 

415) 

45.0000 

S  ( 

416  ) 

-1.0000 

417) 

-30.0000 

S  ( 

418  ) 

-10.0000 

S  ( 

419) 

45.0000 

42Q ) 

-1.0000 

i  ( 

421) 

-30.0000 

S  ( 

4  22) 

-10.0000 

423  ) 

45.0000 

i  ( 

424  ) 

6.0000 

S  ( 

425) 

-30.0000 

426) 

-10.0000 

s  ( 

427) 

45.0000 

S  ( 

428) 

5.0000 

429) 

-70.0000 

S  ( 

430) 

3.0000 

S  ( 

431  ) 

35.0000 

432) 

0.0000 

S  ( 

433  ) 

-11.0000 

i  ( 

434) 

11.0000 

435  ) 

0.0000 

S  ( 

436  ) 

11.0000 

S  ( 

437) 

11.0000 

438  ) 

40.0000 

*  ( 

439  > 

0.0000 

S  ( 

440) 

0.0000 

441  ) 

0.0000 

s  ( 

442  ) 

0.0300 

S  ( 

443  ) 

24.0000 

444) 

0.0000 

S  ( 

445  ) 

0.3300 

3  ( 

446) 

28.0000 

447) 

0.0000 

S  ( 

448) 

7.5003 

i  ( 

449) 

O.COOO 

450  ) 

5.0000 

S  ( 

451  ) 

O.COOO 

S  ( 

452  ) 

0.0000 

453  ) 

0.0000 

$  l 

454  ) 

O.COOO 

S  ( 

455  ) 

52.0C0C 

4  56) 

5,0000 

S  ( 

457  ) 

Q.COQO 

i  c 

458  ) 

-7.5000 

459  ) 

49.0000 

S  ( 

460) 

20.0000 

S  ( 

461) 

0.0000 

462) 

-12.0000 

S  ( 

463) 

1.C00Q 

S  ( 

464) 

0.0000 

4  65) 

0. 3000 

i  ( 

466) 

3,0000 

$  ( 

467) 

0,0000 

468) 

1.0000 

S  ( 

469) 

3.0000 

S  ( 

470) 

2.0000 

471) 

2.0000 

S  ( 

472) 

0.0000 

S  ( 

473  ) 

7.5000 

474) 

49.0000 

S  ( 

475  ) 

20.0000 

i  ( 

476) 

0.0000 

477) 

-12.0000 

$  ( 

478) 

1.0000 

$  ( 

479) 

0.0000 

480) 

0.0000 

S  ( 

481 ) 

0.0000 

i  ( 

482) 

0.0000 

433) 

1.0000 

S  ( 

484) 

3.0000 

S  ( 

485  ) 

2.0000 

486) 

2.0000 

S  ( 

487) 

-2.0000 

s  ( 

488  ) 

-4.5000 

489) 

27.0000 

S  ( 

490) 

32.0300 

S  ( 

491) 

0.0000 

492) 

-12.0000 

S  ( 

493) 

3.0000 

i  ( 

494  ) 

2.0000 

495) 

-2.0000 

S  ( 

496) 

4.5000 

S  ( 

497) 

27.0000 

498) 

32.0000 

S  ( 

499) 

0.0000 

S  ( 

500) 

-12.0000 

501) 

3.0000 

i  { 

502) 

2,0000 

$  ( 

503  ) 

O.QQOO 

504) 

0.0000 

s  ( 

505) 

48.0300 

S  ( 

506) 

.0417 

507) 

0.0000 

s  ( 

508) 

0.0000 

S  ( 

509) 

0.0000 

510) 

,0505 

$  ( 

511) 

-,0535 

S  ( 

512) 

3,0000 

513) 

.0505 

$  ( 

514) 

.0505 

S  ( 

515) 

1.0000 

516) 

0.0000 

$  ( 

517) 

0.0000 

S  ( 

518) 

-74.0000 

519) 

148.0000 

S  ( 

523  ) 

O.COOO 

s  ( 

521) 

1.0000 

522) 

0.3000 

*  ( 

523) 

-35 .0000 

S  ( 

524) 

70.0000 

525  ) 

0.0000 

S  ( 

526) 

C.0000 

S  ( 

527) 

1.0000 

523) 

13.0000 

i  ( 

529) 

34.0000 

S  ( 

AEGD  ( 

533  -  549) 

530  ) 

550  2 

i  ( 

531) 

552  1 

S  { 

532  ) 

55  3  1 

S 

533) 

554  1 

S  ( 

534) 

555  3 

S  ( 

535  ) 

558  7 

$ 

536) 

565  1 

S  ( 

537) 

566  1 

i  ( 

5  38  ) 

567  1 

l 

539) 

568  1 

i  i 

540  ) 

569  2 

%  ( 

541) 

5  71  0 

s 

542) 

571  5 

s  ( 

543) 

576  2 

S  ( 

544) 

578  1 

s 

545) 

579  1 

S  ( 

546) 

583  1 

S  ( 

547) 

581  1 

i 

548  ) 

582  1 

s  ( 

549) 

583  1 

s  ( 
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Table  II.  MASTER-ASTER  Array  Printout  for  the  Sample  Target  (continued) 


LR6GL 

( 

550 

583  ) 

550) 

*  1 

S  ( 

551) 

a  2 

$  < 

552) 

*  2 

S 

553  ) 

*  3 

S  ( 

55*  ) 

*  * 

s  ( 

55  5  ) 

*  5 

$ 

556  ) 

3  6 

S  ( 

557) 

3  19 

S  ( 

5  58  « 

*  6 

s 

559) 

8  20 

S  ( 

560  ) 

8  19 

S  ( 

561  I 

8  7 

i 

562) 

8  8 

i  ( 

563  ) 

3  9 

S  ( 

56*) 

8  10 

$ 

5b  5 ) 

*  7 

S  ( 

566) 

*  8 

S  ( 

567  ) 

*  9 

s 

56a  ) 

*  10 

i  ( 

569) 

*  11 

S  ( 

570  ) 

3  12 

s 

571) 

*  13 

S  ( 

572  ) 

3  15 

$  ( 

573) 

8  lo 

i 

574) 

3  17 

i  ( 

575  ) 

8  18 

S  { 

576  ) 

*  1* 

s 

577) 

8  13 

S  ( 

578  ) 

*  15 

i  { 

579) 

*  16 

s 

580) 

*  17 

s  ( 

581  ) 

*  18 

i  ( 

582  ) 

*  19 

s 

533) 

*  20 

S  ( 

LREGMH ( 

58* 

703) 

58*) 

20 • 5000 

S  ( 

585  ) 

22.5000 

%  ( 

586  ) 

-9.0000 

$ 

53?) 

9,0000 

S  { 

588  ) 

28.0000 

S  ! 

539! 

*6.0000 

s 

590) 

21.5000 

i  ( 

591  ) 

*0.0000 

S  ( 

592  ) 

-6.0000 

& 

593) 

6.0000 

S  ( 

5  9*  ) 

33.5000 

S  ( 

595  ) 

**.0000 

s 

596  ) 

75.0000 

S  ( 

597  ) 

lOO.COOO 

S  ( 

598  ) 

-36.0000 

i 

599) 

36.0000 

S  ( 

600  ) 

12.0000 

S  ( 

601  ) 

*8.0000 

s 

602) 

-ICO. 0000 

i  ( 

603  ) 

-75.0000 

s  ( 

60*  ) 

-36.0000 

s 

605) 

36.0000 

i  ( 

606  ) 

12.0000 

S  ( 

607  ) 

*8.0000 

s 

608  ) 

-25.0000 

S  ( 

609) 

25.0000 

S  ( 

610  ) 

-15.0000 

s 

611) 

15.0000 

S  ( 

612  ) 

33.0000 

S  ( 

613  ) 

63.0000 

s 

6 1* ) 

-75,0000 

S  ( 

615  ! 

75.0000 

s  : 

616  ) 

-36.0000 

i 

617) 

36.0000 

S  ( 

618  ) 

12.0000 

s  { 

619  ) 

*8.0000 

s 

620) 

*8.0000 

S  ( 

621  ) 

72.0000 

S  ( 

622  ) 

-36.0000 

i 

623) 

-28.0000 

5  ! 

62*  ) 

.0000 

»  { 

625) 

2*. 0000 

s 

626) 

*8.0000 

1  l 

627) 

72.0000 

S  ( 

628  ) 

28.0000 

s 

629) 

36.0000 

S  ( 

630) 

.0000 

S  ( 

631) 

2*. 0000 

s 

632) 

-72.0000 

S  ( 

633  ) 

-*8.0000 

$  ( 

63*  ) 

-36.0000 

s 

635) 

-28.0000 

S  ( 

636  ) 

.0000 

S  ( 

637  ) 

2*. 0000 

s 

633) 

-72.0000 

S  ( 

639) 

-*8.0000 

S  ( 

6*0  ) 

28.0000 

s 

6*1) 

36.0000 

S  ( 

6*2  ) 

.G000 

S  ( 

6*3  ) 

2*. 0000 

s 

6**) 

-70.0000 

S  ( 

6*5  ) 

-30.0000 

S  ( 

6*6  ) 

-20.0000 

s 

6*7) 

20.0000 

S  ( 

6*8  ) 

15.0000 

S  ( 

6*9) 

*5.0000 

s 

650)************** 

i  ( 

651) 

*00**0**00*04* 

S  ( 

652 )*♦***♦♦****♦** 

s 

653X 

S  ( 

65*) 

************** 

S  ( 

655 )************** 

s 

656) 

-5.0000 

l  ( 

657  ) 

5.0000 

S  ( 

658) 

-7.5000 

s 

659) 

7.5000 

S  ( 

660) 

2*. 0000 

S  i 

661) 

52.0000 

s 

662) 

-5.0000 

S  ( 

663  ) 

5.0000 

S  ( 

66* ) 

-5.0000 

t 

665  ) 

5.0000 

s  ( 

666  ) 

*7.0000 

S  ( 

667) 

57.0000 

s 

663) 

0.0000 

s  ; 

669) 

20.0000 

S  i 

670) 

-9.5000 

5 

671) 

-5,5000 

S  ( 

672  ) 

35.5000 

S  ( 

673) 

52.0000 

s 

67*) 

0.0000 

S  ( 

675  ) 

20.0000 

S  ( 

676  ) 

5.5000 

$ 

677) 

9,5000 

S  ( 

678) 

35.5000 

i  ( 

679) 

52.0000 

s 

680) 

-3.053* 

$  ( 

681 ) 

30.7022 

S  ( 

682) 

-7.5000 

i 

683) 

-1.5000 

S  ( 

68*  ) 

13.1273 

S  ( 

685) 

29.8090 

i 

686) 

-3.053* 

s  ( 

587) 

30.7022 

S  ( 

686) 

1.5000 

s 

689) 

7.5000 

S  ( 

690) 

13.1273 

&  ( 

691  ) 

29.8090 

s 

692) 

-2  * . 0000 

5  ( 

693  > 

2*. 0000 

S  ( 

69*) 

-1*.0000 

s 

695) 

±*  • CCC w 

*  i 

6  96) 

3*. 0000 

S  ( 

697) 

62.0000 

s 

698) 

-7*. 0000 

i  ( 

699) 

7*. 0000 

S  ( 

700  ) 

-35.0000 

s 

701) 

35 .0000 

*  < 

702  ) 

13.0000 

S  ( 

703  ) 

*7,0000 

s 

LR  EGON  ( 

70* 

823) 

70*) 

12 

3  ( 

705) 

3 

S  ( 

706  ) 

7 

$ 

707) 

8 

J  < 

708  ) 

2 

5  ( 

709) 

1 

s 

710) 

15 

S  ( 

711) 

16 

S  ( 

712) 

18 

$ 

713) 

17 

i  ( 

71*  ) 

1* 

S  ( 

715  ) 

13 

s 

716) 

19 

S  ( 

717) 

5 

S  ( 

713  ) 

11 

s 

719) 

9 

$  ( 

720  ) 

10 

S  ( 

721) 

20 

s 

722) 

6 

i  ( 

723  ) 

* 

S  ( 

72*) 

12 

s 
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Table  II.  RASTER-ASTER  Array  Printout  for  the  Sample  Target  (continued) 


(  725) 

4 

i  ( 

726) 

(  728) 

11 

S  ( 

729) 

{  731) 

16 

S  ( 

732) 

I  73<») 

19 

$  { 

73  5  ) 

(  737) 

17 

s  ( 

738) 

i  740) 

7 

i  ( 

741) 

(  743) 

3 

$  ( 

744  ) 

(  746) 

10 

S  ( 

747) 

(  749) 

14 

S  ( 

750) 

(  752) 

13 

S  ( 

753  ) 

(  755) 

19 

s  < 

756) 

(  758) 

20 

S  ( 

759) 

(  761) 

6 

s  ( 

762) 

(  754) 

12 

s  ( 

765) 

(  767) 

15 

S  ( 

768  ) 

(  770) 

2 

i  ( 

771) 

(  773) 

1 

S  ( 

774) 

(  776) 

5 

S  ( 

777) 

779  ) 

6 

s  { 

780) 

(  782) 

4 

S  ( 

783) 

(  785  ) 

14 

S  ( 

786) 

i  788) 

19 

i  « 

789) 

(  791) 

1 

S  ( 

792) 

(  794) 

18 

S  ( 

795  ) 

C  797) 

4 

S  ( 

798) 

<  800) 

7 

t  ( 

801) 

<  303) 

10 

t  ( 

804) 

(  806) 

10 

S  ( 

807) 

(  309) 

18 

S  ( 

810) 

(  812) 

11 

S  ( 

913) 

(  815) 

4 

S  ( 

816) 

(  818) 

16 

S  ( 

819) 

(  321) 

14 

S  ( 

822) 

LENRPPl 

824  - 

829) 

(  924) 

-100 

.0000 

i  ( 

825) 

(  827) 

36 

.0000 

s  i 

828) 

LIRFQ  ( 

330  “ 

849) 

(  830) 

40 

0 

S  ( 

831) 

(  833) 

100 

0 

$  ( 

834) 

(  936/ 

651 

0 

s  ( 

837) 

C  839) 

654 

0 

$  ( 

8*0) 

(  842) 

3031 

0 

S  ( 

843) 

(  845) 

3031 

0 

S  ( 

846) 

(  848) 

0 

2 

s  < 

849) 

10 

S  ( 

727) 

9 

14 

i  ( 

730  ) 

13 

15 

S  ( 

733) 

1 

5 

S  ( 

736) 

18 

2 

$  ( 

739  ) 

9 

20 

i  ( 

742) 

6 

12 

%  ( 

745  ) 

a 

16 

s  ( 

748  ) 

18 

2 

i  ( 

751) 

17 

1 

S  ( 

754  ) 

15 

5 

1  ( 

757) 

11 

4 

S  ( 

760  ) 

7 

9 

$  ( 

763  ) 

3 

7 

s  ( 

766  ) 

9 

17 

S  ( 

769) 

14 

18 

S  ( 

772) 

13 

16 

1  ( 

775  ) 

19 

11 

S  ( 

778  ) 

20 

3 

i  ( 

781  ) 

9 

10 

i  ( 

784) 

12 

16 

t  ( 

787) 

15 

2 

%  ( 

790  i 

5 

13 

S  ( 

793  ) 

11 

17 

i  ( 

796) 

20 

3 

S  ( 

799  > 

6 

8 

S  ( 

802  ) 

9 

12 

S  ( 

805  ) 

8 

9 

s  < 

808  ) 

7 

17 

S  ( 

311) 

2 

1 

S  ( 

814  ) 

20 

6 

S  ( 

817) 

3 

13 

S  ( 

820  ) 

15 

19 

*  ( 

823) 

5 

100.0000  S  ( 

826) 

-36.0000 

S 

.0000  $  i 

829) 

63.0000 

s 

1041 

0 

S  ( 

832  ) 

100 

0 

101 

0 

S  ( 

835  ) 

100 

0 

652 

0 

S  ( 

838  ) 

653 

0 

2701 

0 

S  ( 

341) 

111 

0 

3031 

0 

S  ( 

844) 

3031 

0 

3031 

0 

S  ( 

847) 

3031 

0 

0 

2 

i  ( 

FOUNO  1  WARNIN6 ( S  J  IN  GEOMETRY  DESCRIPTION 
TIME  FOR  INPUT  PROCESSING  .255  SECQNOS 


LEAVE  GENI 


£N0  OF  RUN 
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Table  III.  Ordered  Region  Identification  Table  for  the  Sample  Target 


IDENTIFICATION  TABLE  BT  ITEM 


REGION  ITEM  SPACE 

19  0  2 

20  0  2 

1  40  0 

3  100  0 

4  100  0 

6  100  0 

5  101  0 

12  111  0 

7  651  0 

8  652  0 

9  653  0 

10  654  0 

2  1041  0 

11  2701  0 

13  3031  0 

14  3031  0 

15  3031  0 

16  3031  0 

17  3031  0 

18  3031  0 


DESCRIPTION 

INSIDE  AIR  (BUBBLE) 

ELL1 

INSIOE  AIR  (BOOT) 

20 

BOX 

STEERING  WHEEL 

1-2 

TOR 

BOOT-FRONT 

3 

ARB  5 

BOOT-REAR 

4 

ARB  8 

BOOT-CENTER 

6-20-19-7-8-9-10 

RPP 

BUBBLE 

5-6-19 

ELL 

DUMMY  REGION 

0 

RAW 

WHEEL  RIGHT  FRONT 

7 

RCC 

WHEEL  LEFT  FRONT 

8 

RCC 

WHEEL  RIGHT  REAR 

9 

RCC 

WHEEL  LEFT  REAR 

10 

RCC 

STEERING  SHAFT 

2 

ARB4 

ENGINE 

11-12 

ARS 

MAN-TORSO 

13-15-16-17-18 

RfcC 

MAN-HEAO 

14-13 

SPH 

MAN-ARM 

15 

TEC 

MAN-ARM 

16 

TEC 

MAN-LEG 

17 

TRC 

MAN-LEG 

18 

TRC 

Table  IV.  Ordered  Region  RPP  Equivalent  Table  for  the  Sample  Target 


COUNT 

XMIN 

A 

XMAX 

B 

YMIN 

l 

jl* *********** 

12  ♦  ♦ 

********** 

2 

75 .0000 

3 

“75.0000 

* 

28.0000 

3 

*0.0000 

7 

-■*0.0000 

10 

23.0000 

* 

*8.0000 

8 

-*8.0003 

9 

5.5000 

6 

21.5000 

2 

“30.0000 

11 

1.5000 

b 

20. 5000 

1 

5.0000 

1* 

-5.0000 

7 

0.0000 

15 

5 .0003 

13 

-6.0G00 

b 

0.0000 

16 

20.3000 

16 

-7.5000 

9 

-3.053* 

10 

20.0003 

15 

- 7.5OC0 

10 

-3.053* 

1  7 

22.5000 

1 

-9.0000 

11 

-5.0000 

1* 

2*. 0003 

19 

-9.5000 

12 

-5.0000 

13 

25 .0030 

5 

-1*.C030 

1  3 

-2*. 0000 

19 

30.7022 

10 

-15.0000 

1* 

-25.0000 

5 

30.7022 

17 

-20.0000 

IS 

-70.0000 

1  l 

*0.0003 

2 

-35.0000 

16 

-72.0000 

9 

72 .0000 

8 

-36. CO 00 

17 

-72.0000 

10 

72.0000 

7 

-36.0000 

lb 

-7*. 0000 

20 

7* .0003 

23 

-36.0 COO 

19 

-75.0000 

6 

75.0003 

6 

-36.0000 

20 

-100.0000 

* 

100.0003 

3 

-36.0000 

C 

YMAX 

D 

ZMIN 

E 

Z  M  A  X 

F 

12  •  * 

1 2  ♦  •  ♦ 

********* 

12**«** 

******* 

12 

8 

-2H.C0G0 

7 

*  7,0000 

l'« 

2 *.0000 

8 

10 

-20.0000 

9 

35.5000 

16 

2*  .0000 

10 

16 

-6. 5000 

15 

35.5COQ 

15 

2 *.0000 

9 

10 

-1.5000 

1  7 

3*. 0003 

19 

2* .0000 

7 

l* 

5.0000 

1* 

33.5030 

2 

29.0090 

1  0 

2 

6.0000 

2 

3  3 .OOuO 

5 

29.8090 

1  7 

1  7 

7.5003 

10 

28.0003 

1 

X' 

X* 

o 

o 

o 

o 

2 

13 

7.5000 

13 

2* .0000 

1  3 

*5 .0000 

1  1 

1 

9.0000 

1 

15.0000 

1  L 

*6.000(3 

l 

15 

9.5000 

16 

13.1273 

13 

*7.0003 

20 

19 

l *.0000 

19 

13.1273 

l  1 

*  8 ,0000 

* 

5 

15.0000 

5 

1 3. 00C3 

23 

*0  .ocoo 

6 

11 

20.C00Q 

11 

12 . GOOC 

U 

*8.0  00  ) 

3 

20 

35.0000 

23 

12 .0000 

3 

52.0000 

16 

* 

36.0000 

6 

1 2 .0000 

fa 

62 .0000 

13 

7 

36.0000 

3 

.0000 

7 

52.0000 

15 

fa 

36.00C3 

8 

.0003 

3 

57.0003 

1* 

9 

36.0000 

* 

.0000 

9 

fa?  .0000 

19 

3 

36.0000 

10 

.0000 

10 

63.0000 

5 

N> 

VO 


LUCMIUN  OF  KEGIUN  RPP  EQUIV 
LOCATIUN  OF  REGION  LIST 
INDEX  FOR  MIDDLE  OF  LIST 
TOTAL  STORAGE  FOR  REGION  MIN 


LREGMM 
LREGON 
MIDDLE 
AND  MAX 


50* 

70* 

16 

2*0 


Table  V.  A  Solid  RPP  Equivalent  Table  for  the  Sample  Target 


SOLID 

XMIN 

XMAX 

YMIN 

YMAX 

ZM  IN 

2  MAX 

1 

20.5000 

22.5000 

-9.0000 

9.0000 

28.0000 

*6.0000 

2 

21.5000 

*0.0000 

-6.0000 

6.0000 

33.5000 

**.0000 

3 

75.0000 

100.0000 

-36.0000 

36.0000 

12.0000 

*8.0000 

* 

-100.0000 

-75.0000 

-36.0000 

36.0000 

12.0000 

*8.0000 

5 

-25.0000 

35.0000 

-15.0000 

15.0000 

33.0000 

63.0000 

6 

-75.0000 

75.0000 

-36.0000 

36.0000 

12.0000 

*8.0000 

7 

*8.0000 

72.0000 

-36.0000 

-28.0000 

.0000 

2*. 0000 

8 

*8.0000 

72.0000 

28.0000 

36.0000 

.0000 

2*. 0000 

9 

-72.0000 

-*8.0000 

-36.0000 

-28.0000 

.0000 

2*. 0000 

10 

-72.0000 

-*8.0000 

28.0000 

36.0000 

.0000 

2*. 0000 

11 

-70.0000 

-30.0000 

-20.0000 

20.0000 

15.0000 

*5.0000 

12 

t  +  +  ****  +  +  ***M  +  ********  +  t**»****  +  * ♦♦+♦♦♦+♦♦♦*♦♦♦♦♦♦**# ****************** 

L  3 

-5.0000 

5.0000 

-7.5000 

7.5000 

2*. 0000 

52.0000 

1* 

-5.0000 

5.0000 

-5.0000 

5.0000 

*7.0000 

57.0000 

15 

0.0000 

20.0000 

-9.5000 

-5.5000 

35.5000 

52.0000 

16 

0*0000 

20.0000 

5.5000 

9.5000 

35.5000 

52.0000 

17 

-3.053* 

30. 7022 

-7.5000 

-1,5000 

13.1273 

29.0090 

18 

-3*053* 

30. 7022 

1.5000 

7.5000 

13. 1273 

29.8090 

19 

-2*. 0000 

2*. 0000 

-1*.0000 

1*.0000 

3*. 0000 

62.0000 

20 

-7*. 0000 

7*. 0000 

-35.0000 

35.0000 

13.0000 

*7.0000 

If  Column  10  of  the  Control  card  is  not  zero,  the  Solid,  Region, 
Region  RPP  Equivalent  and  Region  Identification  Tables  are  not  printed. 
Table  VI  is  an  example  of  the  output  (compressed  for  display)  when  this 
option  is  used  with  the  CQM-GEOM  description  of  the  Sample  Target. 

The  tolerance  for  overlaps  (TOL)  and  the  tolerance  for  line-of-sight 
(T0LL0S)  are  specified  in  card  columns  31-40  and  41-50,  respectively,  of 
the  Control  card.  Tolerance  for  overlaps  is  the  maximum  distance  along 
a  ray  two  or  more  regions  can  occupy  the  same  locatipn  without  generating 
an  error.  Tolerance  for  line-of-sight  is  the  maximum  distance  along  a 
ray  or  gap  between  two  components  will  be  ignored.  Previously  stated  in 
BRL  1802,  these  variables  were  fixed  at  .0001  and  could  only  be  changed 
by  altering  the  GIFT  code. 

The  Void  Space  Code,  the  Phantom  Item  Code  and  the  Signal  Code  for 
end  of  components  along  a  ray  are  specified  in  card  columns  51-55,  56-60 
and  61-65,  respectively.  If  the  value  of  these  numbers  is  equal  to  zero, 
the  values  of  1,  111  and  9  are  assigned  to  the  Void  Space  Code,  the 
Phantom  Code  and  the  Signal  Code  for  end  of  components  along  a  ray, 
respectively.  These  variables  will  be  discussed  in  more  detail  later  in 
this  report. 

C.  GEN I  Output 

The  GENI  portion  of  the  GIFT  code  reads,  performs  geometry  tests, 
processes  and  stores  the  COM-GEOM  target  description  data.  Table  VII 
contains  the  output  of  GENI  for  the  Title  card,  the  Target  Specification 
card  and  Solid  Table  of  the  COM-GEOM  description  of  the  Sample  Target. 
Large  capital  letters  (A-F)  are  added  to  the  printout  to  identify 
sections.  The  first  line  labeled  "A"  is  a  print  of  the  first  60  card 
columns  of  the  Title  card  of  the  COM-GEOM  description.  The  second  line 
labeled  "A"  between  parenthesis  is  a  print  of  Columns  79  and  80  of  the 
Title  card.  The  data  in  columns  79  and  80  of  the  Title  card  represent 
the  units  (IN  =  inches)  that  the  COM-GEOM  description  data  is  described 
and  is  not  mentioned  in  BRL  Report  1802.  The  three  lines  to  the  right 
of  "BM  are  the  number  of  solids,  regions  and  ’’surrounding  RPPs”  speci¬ 
fied  by  the  Target  Specification  card. 

The  heading  "DESCRIPTION  OF  SOLIDS"  labeled  "C"  precedes  the  lines 
of  the  printout  containing  the  Solid  Table  data.  The  solid  numbers 
punched  on  the  Solid  Table  input  cards  are  printed  next  to  a  sequential 
number  generated  by  the  GIFT  code  (1  1 ,  2  2,  3  3, . . . ,  20  20) .  When  a 
generated  number  differs  from  the  solid  number,  an  error  in  the  number¬ 
ing  or  in  the  ordering  of  the  Solid  Table  cards  exist. 

The  two  lines  preceded  by  "D"  are  storage  location  numbers.  The 
three  lines  preceded  by  "E"  display  the  storage  requirements  for  each 
solid  type  in  the  Solid  Table.  For  example,  in  the  "RPP"  column,  the 
number  of  RPPs  is  1  and  the  number  of  words  of  storage  for  the  RPPs  is  6. 
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Table  VI 


Output  Generated  for  the  Sample  Target  when  the  No  Print  Option 
is  Specified  on  the  Control  Card  (Compressed  for  Display) 


GIFT  PROGRAM  -  COC  VERSION 
PROGRAM  SET  1977  AUG  11 

EXECUTION  DATE  /  TIME  09/18/78  /  14.*?. 33. 


BEGIN  EXECUTION 


OPTION  SET  TO  SUPPRESS  GEN  I  PROCESSING  PRINTOUT 


ENTER  GENI  TO  PROCESS  GEOMETRY 
TITLE  -  SAMPLE  INPUT  FOR  GIFT 
TARGET  UNITS  (INI 


NO.  OF  RECTANGULAR  PARALLELEP IPFOS  0 
NO.  OF  SOLI0S  20 
MAX  NO.  OF  REGIONS  20 


LOCATION 

OF  SOLID 

POINTERS 

LBOOY 

m 

LOCATION 

OF  SOLID 

DATA 

LSOLID 

a 

RPP 

BOX 

SPH 

RCC 

NUMBER 

1 

1 

1 

4 

STORAGE 

6 

15 

4 

28 

STORAGE  FOB  SOLID  DATA 
STORAGE  FOR  SOLID  POINTERS 
TOTAL  STORAGE  FOR  SOLIDS 


1 

21 


RFC 

TRC 

ELL 

RAW 

ARB 

TEC 

TOR 

1 

2 

2 

1 

3 

2 

1 

12 

16 

2* 

12 

63 

30 

11 

509 

20 

529 

REGION  COMBINATION  DATA 


LOCATION  Or  REGION  POINTERS  LREGD  «  530 

LOCATION  OF  REGION  LIST  LREGL  '  550 


NUMBER  OF  dfscriptors 
STORAGE  FOR  REGION  POINTERS 
TOTAL  STORAGE  FOR  REGIONS 


35 

20 

55 


REGION  RPP  F GUI VALFNTS 

REGION  XMIN  XMAX  YMtN  VMAX  7MIN 

*•  DIAGNOSTIC  ••  THE  FOLLOWING  REGIONS  ARf  NULL 


12 


LOCATION  OF  REGION  RPP  EOUIV 

LHEGMM 

a 

585 

LOCATION  OF  REGION  LIST 

LREGON 

a 

705 

INDEX  FOR  MIDDLE  OF  LIST 

MIDDLE 

a 

16 

TOTAL  STORAGE  FOR  REGION  MIN 

AND  MAX 

a 

2*0 

ENCLOSING  RPP 


XMIN 

XMAX 

YMIN 

YMAX 

7MIN 

-i oo.onnoo 

100.00000 

-36.00000 

36.00000 

.00000 

LOCATION  OF  ENCLOSING  RPP 

LENRPP  * 

825 

ZMAX 


ZMAX 

63.00000 


IDENTIFICATION  TABLE 


PFG10N 

ITEM 

SPACE 

DESCRIPTION 

LOCATION 

OF 

IDENT 

TABLE 

LIREO  = 

831 

STORAGE 

FOR 

IDENT 

TABLE 

20 

LOCATION 

Al  PHA  REG 

l  DESCRIPTION 

LOFS  * 

911 

STOWAGE 

FOR 

ALPHA 

REGION  DESCRIPTION 

80 

31 


ARS 

1 

288 


Table  VI.  Output  Generated  for  the  Sample  Target  when  the  No  Print  Option 
is  Specified  on  the  Control  Card  (Compressed  for  Display) (Con ’ t) 


stowage  SUMMARY 


NUMBER  OF  SOLIDS 

?0 

LOCATIUN  OF  SOLID  POINTERS 

LBODY  = 

1 

LOCATION  OF  SOLID  DATA 

LSOL1D  « 

21 

RPP  BOX 

SPH  RCC 

MEC 

IRC 

ELL 

RAW 

ARR 

TEC 

TOR 

ARS 

NUMBER  1  l 

1  A 

1 

2 

2 

1 

3 

2 

1 

1 

STORAGE  6  15 

4  20 

12 

16 

?A 

12 

63 

30 

11 

288 

STORAGE  FOP  SOLID  DATA 

509 

STORAGE  FOP  SOLID  POINTERS 

20 

TOTAL  STORAGE  FOR  SOLIDS 

529 

NUMBER  OF  PFGIUNS 

20 

LOCATION  OF  REGION  POINTERS 

LREGD  * 

530 

LOCATION  OF  REGION  LIST 

LREGL  * 

550 

number  of  descriptors 

35 

STORAGE  FOP  REGION  POINTERS 

20 

TOTAL  STORAGE  FOR  REGIONS 

55 

LOCATIUN  OF  REGION  RPP  EQU1V 

LREGMM  a 

505 

LOCATION  OF  REGION  LIST 

LREGON  a 

705 

INDEX  FOR  MIDDLE  OF  LIST 

MIDDLE  a 

16 

TOTAL  SIORAGE  FOR  REGION  MIN  AND  MAX  * 

2A0 

LOCATION  OF  ENCLOSING  RPP 

LENRPP  a 

025 

LOCATION  OF  IDENT  TABLE 

LIRFO 

* 

031 

STORAGE  FOR  IOENT  TABLE 

20 

LOCATION  OF  RIN  STOHAGE 

LR  IN 

u 

851 

LOCATION  Of  ROUT  STORAGE 

LROT 

9 

87! 

LOCATION  OF  SURFACES/RAY  NUM 

L  1 0 

9 

091 

LOCATION  A|  PHA  REG  DESCRIPTION 

LOES 

9 

91  1 

STORAGE  FOR  ALPHA  REGION  DESCRIPTION 

80 

LOC  NEXT  AVAILABLE  STORA6E 

LEGFOM 

9 

991 

TOTAL  STORAGE  FOR  GEOMETRY  DATA 

«50 

TOTAL  WORKING  STORAGE 

60 

TOTAL  STORAGE  ALPHA  REGION  DESCRIPTION 

00 

TOTAL  STORAGE  IN  MASTER-ASTER 

990 

FOUND  1  WARNING ( S >  IN  GEOME THY  DESCRIPTION 
TIME  FOR  INPUT  PROCESSING  .056  SECONDS 

LEAVE  GENI 
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Table  VII.  Output  of  GENI  for  the  Title  Card, Target  Specification 
Card  and  Solid  Table  of  the  Sample  Target 


ENTER  GENI  10 

PROCESS 

GEOMETRY 

GEOMETRY  INPUT  FROM  TARE 

3  ... 

TITLE  -  SAMPLE  INPUT  fO« 

GIFT 

TARGET  UNIT'S 

(IN  1 

NO.  UF  RECTANGULAR 

PARALLELEPIPEDS 

0 

NO.  OF  SOL  10 S 

20 

. ,  • 

M  A  <  NO.  OF 

Rt G I  ON  S 

20 

■ 

NO  RPP  DATA 

A  .  .  • .  ' 

1  1 

TOR 

Z 1.5003 

DESCRIPTION  OF 

D . 0003  37.0000 

SOL  I  OS 
1.0000 

0.0000 

0.0000 

STEERING 

8 .000? 

1 .0000 

WHEEL 

2  2 

ARB4 

21.5000 

-6.0000 

33.5000 

21.5000 

6 . 0000 

JJ.5000 

CENTER 

21 .5000 

J.OCOO 

'4  4. 000  u 

40.0000 

0.0000 

37.0000 

STEER  TNG 

12  3  0 

4  12  0 

4  2  3  0 

4  3  1  C 

0  0  0  0 

0  0  0  0 

GENE  P  A TE  0 

NUMBER  OF  POINTS  A 

NUMBER  OF 

FACES  4 

3  3 

ARB  5 

75.0000 

-36.0000 

12.0000 

75.0000 

16.0000 

12.0000 

FOONF 

75.0000 

36.0000 

43.0C00 

75.0000 

-36.0000 

46.0000 

3-2 

100.0000. 

0.0000 

12.0000 

3-  3 

12  3  4 

3  12  0 

5  2  3  0 

5  3  4  0 

5  4  10 

0  0  C  0 

GENERATED 

NUMBER  1 

OF  POINTS  5 

number  of 

FACES  5 

4  4 

ARB« 

-75.0000 

-36.3000 

12.0000 

-75.0000 

36.0000 

12,0000 

REAR 

-75.0000 

36.0000 

48.0003 

-75.0000 

-36. 0000 

48.0000 

4-2 

-100. COCO 

-24.0000 

12.0000 

100.000C 

24.0000 

12.0000 

4-3 

-100.000J 

24.0000 

20.00CQ 

100.0000 

-24.0000 

20.0000 

4-4 

12  3  4 

5  6  7  6 

15  8  4 

2  3  7  6 

12  6  5 

4  3  7  8 

generated 

5  5 

ELL  F 

23.0GOD 

53.0003 

0.0030 

4 B. 0000 

-20.0000 

0.0000 

48.0000 

BUBBLE 

6  b 

RPP 

-75.0003 

75.0000 

-36.0000 

36.0000 

12.0UGO 

48.0000 

BUOY 

7  7 

RCC 

60.0000 

12.0000 

-16.0000 

12.0000 

0.0000 

8.0000 

0.0000 

WHEEL 

H  9 

RCC 

60 .0003 
12.0000 

36.0C3G 

12 .0000 

0.0000 

-B.0003 

0.0000 

WHEEL 

9  9 

RCC 

-60.0003 

-36 .0CJ3 

12.0300 

O.OOOU 

8.0000 

0.0  )U 0 

WHEEL 

12.0000 

1  U  LO 

RCC 

-60 . COO  3 

36. Ou 03 

12.0000 

0.0000 

-8.0003 

0.0000 

WHEEL 

12.0000 

11  11 

ArtS 

NUM JE  R 

(IF  POINTS 

WtAO  DIRECTLY 

ND- 

c 

NUMBE  R 

UF  CURVFS 

M- 

E. 

NUMBER 

OF  POINTS 

Ptk  LUrtVE 

N  » 

5 

NUMBER 

UF  POINT  S 

IN 

MN- 

3  0 

Nl'ilUF  R 

OF  POINTS 

SHlrttl)  NS-2NIM-1). 

5  C 

l  U  I  A  L 

NUMBER  UT  PU1NI5  NP« 

ND»NS- 

5C 

TOTAL 

S  IiJrt  AGE 

NS  1 rt«4NP*8P« 

2  o  6 

- JO.0CO3 

-1 3 .COJO 

l  > .300 3 

-JO.LUOC 

-10.U0J 3 

1 5 . 0333 

11-2 

-^0.000 J 

-  10. OCOU 

l  5  .CUOu 

-  10. OUOu 

-10.  JO'JU 

1  5.0330 

11-3 

-  jo . 0003 

-io.ouoj 

15.0000 

l  1-4 

-3  j.L'OJ  ) 

-l 3. JLoU 

O.UvUU 

-ro.Cs/jo 

-  1  3  .  ■ )  f)  0  0 

1  ,  Uli  l)1.' 

1  1  — * 

Table  \/Il 


Output  of  U.S'f  for  the  Title  (  a  rd  ,  l  a  t\;<  t  Specification 
Card  and  Solid  Table  of  the  Sample  'I  argot  (continued) 


-20.0000 

10.0000 

15.0000 

-30.0COJ 

10  .ooco 

15.0000 

1  i-6 

-30.0000 

-10.0000 

15.0000 

I  1-/ 

-30.0000 

-10.0000 

25.0000 

-70.0003 

-10.0003 

25 . 0000 

1  1  -H 

-20.00UJ 

10 .0000 

25.0000 

-30.0030 

10.0003 

25.0000 

L  1  -  7 

-30.0000 

-10.0000 

25.0000 

11-10 

-30.0000 

-20.0000 

35.0000 

-  70.  0000 

-20.0003 

35.0000 

11-11 

-70.0000 

20.0000 

35.0000 

-30.0000 

20.0003 

35 . 0000 

11-12 

-30.0003 

-20.0000 

35.0000 

11-13 

-30.0003 

-10.0000 

S5.0C00 

-70.0003 

-10.0003 

S  5.0000 

1  1  -  1  s 

-70.0000 

10.0000 

55. 0000 

-30.0000 

10.0000 

S5. 0000 

11-15 

-30.0000 

-10.0000 

S  5 . 0000 

l  1-16 

-30.0000 

-10.0000 

S5.0000 

-30.0003 

-10.3000 

S  5 . 0000 

11-17 

-30.0000 

-10.0000 

S  5 .0000 

-30.1/003 

-10.3000 

S5.0UOO 

11-18 

-30.00C3 

-13.0000 

S5.COOO 

11-19 

XM1N 

XMAX 

TMIN 

YMAX 

ZMIN 

Z  M  A  X 

-  70 . 000  J 

-30.0000 

-20.0000 

2C.OOOCI 

15.0030 

S5 .000 3 

CURVE  -  1 

2  3 

S  5  6 

POINT 

1  1 

1  5 

9  13  13 

2  1 

2  6 

10  IS  13 

3  1 

3  7 

11  15  13 

S  l 

S  8 

12  16  13 

5  1 

1  5 

9  13  13 

NUMBER 

OF  TRIANGLES  OtSCRIBEO 

SB 

number 

OF  NlJN-OEGENERArE  TRIANGLES 

20 

12 

12 

HAW 

-70.0000 

3.0000 

35.0030 

3.0000 

>11.3003 

11.0030 

(ENGINE ) 

o.ooco 

11 .0000 

11.0000 

SO. 0000 

0.0000 

0, 0000 

1  3 

1  1 

REC 

0.0000 

O.OtOO 

2S.0000 

0.0000 

0.0003 

28.0003 

TRUNK 

0.0000 

7.5000 

0.0000 

5.0000 

o.ooco 

0.0000 

IS 

IS 

SPH 

0.0003 

o.ocoo 

52.0000 

5.0000 

HE  AO 

15 

15 

TF.C 

0.0000 

-7.5033 

59,0000 

20.3000 

o.ooco 

-12.0030 

ARM 

0.0000 

0.0000 

3.0000 

0.0000 

2.0003 

0.0000 

15-2 

2.0000 

15-i 

16 

16 

UC 

0.0003 

7.5000 

S9.00U0 

20.0000 

0.0000 

-12.0030 

ARM 

0.0000 

0.0000 

3.0000 

0.0000 

2.0000 

0. COOL 

16-2 

2.0003 

16-3 

17 

1  7 

TRC 

-2.0OC0 

-S  ,5000 

27.0000 

32.0000 

0.0000 

-12.0000 

LEG 

3.0000 

2.0000 

1  6 

lb 

IRC 

-2.0000 

S  .  5000 

27.0000 

32.COOC 

o.ooco 

-12.0000 

L  (.  G 

3.0000 

2.0000 

1  V 

19 

LLL  V 

0.0000 

O.OCOO 

S6.000C 

2  S  .  COOO 

O.OCGJ 

O.COOO 

(1.0) 

IS. 0000 

20 

20 

BOX 

-7S. 0000 

-35.0003 

13.0000 

ISo. 0000 

0.0000 

0. 30U3 

(1.0) 

0.0000 

70.01. 30 

0.0000 

O.OO'K 

0.3000 

3  S. OGOO 

c  rtMT  fnr  the  Title  Card.Target  Specification 

Table  VII.  Outputof  GENI  for^  ^  (continued) 


luca4.iuh-  or  solilo  paiNJERS 
LUCA  ft  ON  OF  SOI  1 0  OAF* 


l&GOlT 

LSGLIO- 


NUMBER  •'  A 
STORAGE  6 

S  IUR  AGE  EUR  SOlJO  -OAT  A 
STORAGE  *OR  sot  to  POINTER? 
TOTAL  storage  for  suoos  - 


The  RCC  column  may  be  interpreted  as:  "4  RCCs  were  used  which  required 
28  words  of  storage;  therefore,  28  divided  by  4  or  7  words  of  storage  is 
required  for  each  RCC.” 

The  three  lines  following  ”F”  display  the  storage  requirements  for 
the  Solid  Table.  The  ’’TOTAL  STORAGE”  which  is  probably  the  only  one  of 
interest  to  most  users,  states  that  529  words  of  storage  were  required 
for  the  Solid  Table  of  the  COM-GEOM  description  of  the  sample  target. 

Table  VIII  displays  the  Region  Table  for  the  COM-GEOM  description 
of  the  Sample  Target  as  printed  by  GENI .  The  twenty  lines  following  the'  y 
line  ’’REGION  COMBINATION  DATA”  is  the  Region  Table  data.  The  GIFT  code 
generates  a  number  which  is  printed  next  to  the  region  number  as  they 
appear  on  the  input  cards.  A  difference  between  a  generated  number  and 
an  inputted  region  number  indicates  errors  in  the  numbering  of  the 
Region  Table.  "'7 

The  Region  Table  data  is  followed  by  storage  and  location  numbers.': 
The  total  storage  for  the  Region  Table  of  the  COM-GEOM  description  of 
the  Sample  Target  is  54  words. 

Table  IX  displays  the  Region  RPP  Table  created  for  the.  COM-GEOM 
description  of  the  Sample  Target.  In  the  far  right  column  of  Table  IX, 
the  word  "COMPUTED"  is  printed  when  the  RPP  values  for  the  region  was 
computed  by  the  GIFT  code.  The  word  "INPUTTED”  is  printed  when  the 
XMIN,  XMAX,  YMIN,  YMAX,  ZMIN  and  XMAX  values  are  read  from  an  inputted 
Region  RPP  card.  The  line  for  region  12  contains  values  too  large  for 

the  format  which  indicates  that  it  is  a  null  region.  The  RPP  values 

for  any  purposely  defined  null  region  are  meaningless;  however,  if  the 
null  diagnostic  message  is  unexpectedly  printed  for  a  region,  either  .7 
the  recorded  values  of  solids  referenced  by  the  region  or  the  data 
within  the  region’s  description  is  in  error.  The  values  within  the 

region  RPP  Table  provide  the  x,  y,  and  z  location  of  each  region..  *  The  \ 

user  should  review  this  table  to  ensure  that  every  region  is  correctly 
located.  The  two  lines  after  the  heading  "ENCLOSING  RPP"  provide  the 
dimensions  of  an  RPP  which  encloses  or  contains  the  entire  target:  the 
minimum  x  is  -100.0,  the  maximum  x  is  100.0,  the  minimum  y  is  -36;0,  the 
maximum  y  is  36.0,  the  minimum  z  is  0.0  and  the  maximum  z  is  63.0c  The 
x,  y  and  z  values  for  the  "ENCLOSING  RPP"  are  the  smallest  XMIN, {YMIN,  7 
and  ZMIN,  and  the  largest  XMAX,  YMAX,  and  ZMAX  in  the  Region  RPP  Equivalent 
Table;  thus,  these  values  appear  in  the  last  row  of  the  Ordered  Region 
RPP  Equivalent  Table  (Table  IV,  row  where  "COUNT"  is  20). 

Table  X  displays  the  Region  Identification  Table  of  the  COM-GEOM 
description  of  the  Sample  Target.  A  review  of  the  figure,  is  recant- 
mended  because  it  can  help  detect  air  space  and  item  codo  numbers ‘that 
are  incorrectly  recorded  in  the  Region  Identification  Table. 

Table  XI  is  the  Storage  Summary  Table  for  the  COM-GEOM  description 
of  the  Sample  Target.  The  Storage  Summary  Table  lists  the  storage  and 
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Table  VIII 


GENI  Output  for  the  Region  Table  of  the  Sample  Target 


REGION  COMBINATION  DATA 


l 

1 

1 

-2 

3 

0 

0 

2 

2 

2 

0 

0 

0 

0 

3 

3 

a 

0 

0 

0 

0 

4 

4 

4 

0 

0 

0 

0 

5 

5 

5 

-6 

-19 

0 

0 

6 

6 

6 

-20 

-19 

-7 

-8 

7 

7 

7 

0 

0 

0 

0 

8 

8 

8 

0 

0 

0 

0 

9 

9 

9 

0 

0 

0 

0 

13 

10 

10 

0 

0 

0 

0 

11 

11 

11 

-12 

0 

0 

0 

12 

12 

0 

0 

0 

0 

0 

13 

13 

13 

-15 

-16 

-17 

-18 

14 

14 

14 

-13 

0 

0 

0 

15 

15 

15 

0 

0 

0 

0 

16 

16 

16 

0 

0 

0 

0 

17 

17 

17 

0 

0 

0 

0 

18 

18 

18 

0 

0 

0 

0 

19 

19 

19 

0 

0 

0 

0 

20 

20 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

-10 


3 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 


LOCATION  OF  REGION  POINTERS  LREGD 

LOCATION  OF  REGION  LIST  LREGL 


530 

550 


NUMBER  OF  DESCRIPTORS 
STORAGE  FOR  REGION  POINTERS 
TOTAL  STORAGE  FOR  REGIONS 


34 

20 

54 


oooooooooooooo 


Table  IX.  GENI  Output  of  the  Region  RPP  Equivalent  Table 
and  Enclosing  RPP  for  the  Sample  Target 


ION 

xmin 

XM  AX 

THIN 

YMAX 

ZMIN 

ZMAX 

1 

20. 5000 

22.5000 

-9.0000 

9.0000 

28.0000 

46.0000 

COMPUTED 

2 

21.5000 

40.0000 

-6.0000 

6.0000 

33.5000 

44.0000 

COMPUTED 

3 

75.0000 

100.0000 

-36.0000 

36.0000 

12.0000 

48.0000 

COMPUTED 

4 

-100.0000 

-75.0000 

-36.0000 

36.0000 

12.0000 

48.0000 

COMPUTED 

5 

-25.0000 

25.0000 

-15.0000 

15.0000 

33.0000 

6  3.0  COO 

COMPUTED 

6 

-75.0000 

75.0000 

-36,0000 

36.0000 

12.0000 

40.0000 

COMPUTED 

7 

48.0000 

72.0000 

-36.0000 

-28.0000 

.0000 

24.0000 

COMPUTED 

8 

48.0000 

72.0000 

28.0000 

36.0000 

.0000 

24.0000 

COMPUTED 

9 

-72.0000 

-48.0000 

-36.0000 

-28.0000 

.0000 

24.0000 

COMPUTED 

10 

-72.0000 

-40.0000 

28.0000 

36.0000 

.0000 

24. 0000 

COMPUTED 

11 

-70, 0000 

-30.0000 

-20.0000 

20.0000 

15.0000 

45.0000 

COMPUTED 

12 

******** **********♦♦♦*»♦♦*♦♦♦♦♦♦*»**+*****♦♦♦******♦*++♦*****+* 

********* 

COMPUTEO 

DIAGNOSTIC  ♦♦  REGION 

12  IS 

A  NULL  REGION 

13 

-5.0000 

5.0000 

-7.5000 

7.5000 

2  4.0000 

52.0000 

COMPUTED 

14 

-5.0000 

5.0000 

-5.0000 

5.0000 

47.0000 

57. 0000 

COMPUTED 

15 

0.0000 

20.0000 

-9.5000 

-5.5000 

35.5000 

52.0000 

COMPUTEO 

16 

0.0000 

20.0000 

5.5000 

9.5000 

35.5000 

52.0000 

COMPUTED 

17 

-3.0534 

30.7022 

-7.5000 

-1.5000 

13.1273 

29.0090 

COMPUTEO 

IB 

-3.0534 

30.7022 

1.5000 

7.5000 

13.1273 

29.8090 

COMPUTED 

19 

-24.0000 

24.0000 

-14.0000 

14.0000 

34.0000 

62.0000 

COMPUTEO 

20 

-74.0000 

74.0000 

-35.0000 

35.0000 

13.0000 

47.0000 

COMPUTED 

ENCLOS 

1NG  RPP 

XMIN 

XHAX 

THIN 

YMAX 

2  N I N 

ZMA  X 

-100.00000  100. 

00000 

-36.00000 

36.00000 

.00000 

63.00000 

LOCATION  OF  ENCLOSING  RPP  LENRPP  -  624 


Table  X.  GENI  Output  for  Region 


Identification  Table  of  the  Sample  Target 


IDENTIFICATION  TABLE  nccrp I 

REGION  ITEM  SPACE  DESCRI 

x  40  0  STEER  I 

2  1041  0  STIEERl 

3  100  0  BODY-F 

A  100  0  BODY-F 

5  101  0  BUB  Bill 

I  100  0  BOD Y— < 

7  651  0  WHEEL 

8  652  0  WHEEL 

o  653  0  WHEEL 

10  656  0  WHEEL 

11  2701  0  ENGIN 

“  m  0  DUMMY 

13  3031  0  «AN-T 

\\  3031  0  HAN-H 

15  3031  »  "iUlJ 

16  3031  0  HAN  A 

17  3031  0  "AN  L 

i'  ^  2  IHSIO 

20  0  2  1MSI0 

LOCATION  OF  IOENT  TABLE  LIRFC 

STORAGE  FOR  IOENT  TABLE 

LOCATION  ALPHA  REG  DESCRIPTION  LOES 
STORAGE  FOR  ALPHA  REGION  DESCRIPTION 


description 

STEERING  WHEEL  1-2 

STEERING  SHAFT  2 
BODY-FRONT  3 

BODY-REAR  * 

BUBBLE  5“6 

BODY-CENTER 
WHEEL  RIGHT  FRONT  7 
WHEEL  LEFT  FRONT  8 
WHEEL  RIGHT  REAR  9 
WHEEL  LEFT  REAR  10 
ENGINE  H-] 

DUMMY  REGION  0 

MAN-TORSO  13-i 

MAN-HEAD  l4*- 

MAN-ARM  15 

MAN-ARM  1& 

MAN-LEG  17 

MAN-LEG  13 

INSIDE  AIR  (BUBBLE) 
INSIDE  AIR  (BODY)  2C 

LIRFO  *  830 


3 

4 

5- 6-19 

6- 20-19-7-8-9- 

7 

8 

9 

10 

11-12 

0 

13- 15-16-17-18 

14- 13 

15 

16 

17 

18 


TOR 
ARB4 
ARB5 
ARBB 
ELL 
■10  RPP 
RCC 
RCC 
RCC 
RCC 
ARS 
RAW 
REC 
SPH 
TEC 
TEC 
TRC 
TRC 
ELL1 
BO  * 


Table  XI.  Storage  Summary  Table  for  the  Sample  Target 


STORAGE  SUMMARY 

NUMBER  OF  SOLIDS  20 

LOCATION  OF  SOLID  POINTERS  L  BODY  •  1 

LOCATION  OF  SOLID  DATA  LSOLIO  -  21 


RPP 

BOX 

SPH 

RCC 

NUMBER 

1 

1 

1 

4 

STORAGE 

6 

15 

4 

28 

STORAGE  FOR  SOLID 

DATA 

STORAGE  FOR  SOLID 

POINTERS 

TOTAL  STORAGE  FOR 

SOLIDS 

NUMBER  OF 

REGIONS 

LOCATION 

OF 

REGION 

POINTERS 

LREGO  « 

LOCATION 

OF 

REGION 

LIST 

LREGL  . 

NUMBER  OF  DESCRIPTORS 
STORAGE  FOR  REGION  POINTERS 
TOTAL  STORAGE  FOR  REGIONS 


LOCATION  OF  REGION  RPP  EQUIV  LREGMM  - 
LOCATION  OF  REGION  LIST  LREGQN  - 
INOEX  FOR  MIDOLE  OF  LIST  MIDDLE  « 
TOTAL  STORAGE  FOR  REGION  MIN  AND  MAX 


LOCATION  OF  ENCLOSING  RPP  LENRPP  • 


LOCATION  OF  IDENT  TABLE  LIRFO  « 

STORAGE  FOR  IDENT  TABLE 

LOCATION  OF  RIN  STORAGE  L  R IN 

LOCATION  OF  ROUT  STORAGE  L  ROT 

LOCATION  OF  SURFACES/RAY  NUM  LIO 

LOCATION  ALPHA  REG  DESCRIPTION  LDES 

STORAGE  FOR  ALPHA  REGION  DESCRIPTION 

LQC  NEXT  AVAILABLE  STORAGE  LEGEJM  - 

TOTAL  STORAGE  FOR  GEOMETRY  DATA 
TOTAL  WORKING  STORAGE 

TOTAL  STORAGE  ALPHA  REGION  DESCRIPTION 
TOTAL  STORAGE  IN  MASTER-ASTER 


REC  TRC  ELL  RAW  ARB  TEC  TOR  ARS 

1  2  2  1  3  2  1  1 

12  16  24  12  6  3  30  11  288 

509 

20 

529 


20 

530 

550 

34 

20 

54 


584 

704 

16 

240 


824 


830 

20 

850 

870 

890 

910 

80 

990 


60 

80 

989 


1 

location  of  the  different  tables  of  the  COM-GEOM  description.  The 
storage  numbers  can  be  used  to  determine  the  minimum  number  of  computer 
words  required  for  the  MASTER-ASTER  array  to  store  the  target  descrip¬ 
tion  input  data.  Three  values  must  be  computed  to  determine  the  mini¬ 
mum  memory  size  required  for  the  target  description  input  data.  The 
first  minimum  storage  value  is  equal  to  the  value  of  LDES  minus  one. 

For  the  sample  target,  the  first  value  is  909.  The  second  minimum 
storage  value  is  equal  to  the  product  six  times  (x)  the  number  of 
solids  plus  the  value  of  LREGON  minus  one.  For  the  sample  target,  the 
second  value  equals  6  x  20  +  704  -  1  =  823.  A  computer  constant  (K)  is 
required  to  compute  the  third  value.  For  the  CDC  computer,  K  equals  5; 
for  the  UNIVAC  computer,  K  equals  8;  and  for  the  IBM  computer,  K  equals 
11.  The  third  value  is  equal  to  the  product  of  the  constant  K  times  (x) 
the  number  of  regions  plus  the  value  of  LRIN  minus  one.  The  third  mini¬ 
mum  storage  value  for  the  COM-GEOM  description  of  the  sample  target 
using  the  CDC  computer  equals  5  x  20  +  850  -  1  or  949.  The  largest  of 
the  three  values  is  the  minimum  value  that  the  variable  NDQ  and  the 
ASTER  array  (discussed  in  BRL  Report  1802)  can  be  assigned  when  the 
Ordered  Region  Identification  Table  option  (Column  7  on  Control  card) 
is  specified.  When  the  Ordered  Region  Identification  Table  option  is 
not  used,  the  variable  NDQ  and  ASTER  array  must  be  equal  to  or  larger 
than  the  maximum  of  the  first  two  values.  If  the  storage  of  the  alpha¬ 
numeric  data  (Columns  41-80)  of  the  Region  Identification  Table  is 
desired,  the  minimum  value  of  NDQ  is  equal  to  LDES  plus  K-l  times  the 
number  of  regions  minus  one.  The  minimum  storage  value  for  the  alpha¬ 
numeric  data  of  the  Region  Identification  Table  of  the  COM-GEOM 
description  of  the  sample  target  using  the  CDC  computer  is  910  +  (5-1) 

20  -  1  or  989. 

D.  GENI  Checking  Process 

As  the  GENI  portion  of  the  GIFT  code  checks  the  COM-GEOM  descrip¬ 
tion,  a  warning  or  error  message  may  be  printed.  A  warning  message 
notifies  the  user  of  a  potential  problem  in  the  COM-GEOM  data  and  that 
a  change  may  be  necessary.  A  warning  does  not  terminate  the  execution 
of  the  GIFT  code.  However,  an  error  will  terminate  the  execution  of  the 
GIFT  code  and  the  COM-GEOM  description  will  necessarily  have  to  be 
changed. 

Table  XIII  contains  a  printout  of  a  Solid  Table  listed  in  Table 
XII  which  has  errors  introduced  to  display  warning  messages.  Comparing 
the  code  generated  solid  numbers  to  the  input  solid  numbers  (1  12,  2  18, 
3  17,...,  8  4)  reveals  that  the  input  solid  numbers  are  not  consecutive. 
The  code  generated  and  input  solid  numbers  can  differ  only  when  the 
purpose  of  a  run  is  to  test  the  Solid  Table  for  errors.  The  remaining 
messages  printed  in  Table  XIII  are  explained  in  the  paragraphs  which 
follow . 
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Table  XII.  Input  Used  to  Generate  Solid  Table  Warning  Message 


h  bOLIDS  USED  TO  GENERATE  WARNING  MESSAGES 

«  3 


12RAw  -70. 

12  11.  11. 

18TRC  -2.  4.5 

18  2.  ?. 

1TTRC  -2.  -4.5 

17  .  2. 

15TEC  .  -7.5 

lb 

lb  1. 

1  3  k  E  C 

13  .  7.5 

lbTEC  .  7.5 

16 

16  .7 

2 1  TEC  -2.  -4.5 

21 

21  1.5 

4  A  W  B  8  -75.  -36. 

4  "75 .  36. 

4  -100.  -24. 

4  -100.  20. 


35. 

» 

11  • 

1  1  . 

11. 

40. 

• 

27. 

32. 

• 

-12! 

27. 

32. 

• 

• 

-12. 

49. 

20. 

• 

0. 

-12! 

3. 

II 

3. 

24. 

. 

II 

7.5 

. 

. 

. 

28. 

49. 

20. 

. 

-12. 

3. 

• 

2. 

27! 

32. 

. 

. 

3. 

. 

3. 

12! 

-7b! 

• 

36. 

12. 

48. 

-75. 

-36. 

4  6  . 

12. 

-100. 

24. 

12. 

24. 

-100. 

-24. 

20. 

Table  XIII.  GENI  Output  of  a  Solid  Table  Containing  Warning  Messages 


ENTER  GENI  TO  PROCESS  GEOMETRY 


TITLE  -  b  SOLIDS  USED 

TARGET  UNITS  I  I 

NO.  OF  RECTANGULAR 
NO.  OF  SOLIDS 
MAX  NO.  OF  R  tG  IONS 

NO  RPP  OATA 


TO  CENEPATt  WARNING  MtSSAGES 


PARALLELEPIPEDS  0 
U 
3 


DESCRIPTION 

OF  SOLIDS 

i 

12 

RAW 

-7C.00C3 

0.0000  35.0000 

0,0000 

I 1 . GO GO 

11 

1 1  .GtCO 

11.0000  11.3000 

AO. 0000 

0.0000 

0 

WARNING 

IN  DESCRIPTION 

OF  RAW  SOHO 

NUMBER  1 

VECTOR 

0.0000 

1 1 .0030 

11.0000  IS  NOT  PERPENDICULAR  TO 

VECTOR 

11  .0000 

11.0000 

11.0000  WITHIN  .5  DEGREES 

ERROR  IS 

5A.736 

DEGREES 

WARNING 

IN  DESCRIPTION 

OF  RAW  SOHO 

NUMBER  1 

VECTOR 

11.0000 

11.0000 

11.0000  IS  NOT  PERPEND  1C ULAR  TO 

VECTOR 

AO .  0000 

0.0000 

O.OCOO  WITHIN  .5  DEGREES 

ERROR  IS 

3  5 . 2  6  A 

DEGREES 

2 

lb 

TRC 

-2.0000 

A. 5000  27.0000 

32.0000 

0.0000 

-12 

2.0000 

2.0000 

RADIUS 

OF  BASE  .EQ.  RADIUS  OF 

TOP  -  CYLINDER 

3 

17 

IRC 

-2.000G 

-A. 5000  27.0000 

32.0000 

0.0000 

-12 

0.0000 

2.0000 

RADIUS 

OF  BASE  .LT.  RADIUS  OF 

TOP  -  CONE 

IS  UPSIOE 

DOWN 

RADIUS 

OF  TOP  .EQ.  0  (APEXI 

A 

lb 

TEC 

o.oooo 

-7.5000  A9.0000 

20.0000 

0.0000 

-12 

o.oooc 

0.0000  3.0000 

0.0000 

3 . OCou 

0 

1 .0000 

MAJOR 

AXIS  .EQ.  MINOR  AXIS  - 

BASES  ARE  CIRCULAR 

AXES  Of  BASE  .EG.  AXES  OF  TOP 

-  CYLINDER 

5 

13 

R  EC 

0.0000 

O.OCOO  2A.OOCO 

0.0000 

0.0000 

26 

O.OOOC 

7. 5000  O.OCOO 

7.5000 

G.0000 

0 

MAJOR 

AXIS  .EQ.  MINOR  AXIS  - 

BASES  ARE  CIRCULAR 

6 

It 

TEC 

0.0000 

7.5000  A9.0000 

2U.OOOO 

o.cooo 

-12 

0.0000 

0.0000  3. OOOC 

0.0000 

2.0000 

0 

.  7C0C 

AXES  OF  BASE  .LT.  AXES  OP  TOP 

-  CONE  IS 

UPSIDE  OOWN 

7 

21 

TEC 

-2. OOOC 

-A. 5000  27. COCO 

32.0003 

0.0000 

0 

O.OOOC 

0.0000  3. COCO 

0.0000 

3.0C00 

0 

1.?  000 

MAJOR 

AXIS  .EQ.  MINOR  AXLS  - 

BASES  ARE  CIRCULAR 

HEIGHT 

VECTOR  IS  PERPENDICULAR  TO  BASE 

8 

A 
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The  message  "WARNING  IN  DESCRIPTION  OF  RAW  SOLID  NUMBER  1.  VECTOR 
11.0000  11.0000  11.0000  IS  NOT  PERPENDICULAR  TO  VECTOR  40.0000  0.0000 
0.0000  WITHIN  .5  DEGREES.  ERROR  IS  35.264  DEGREES"  means  that  the 
angle  between  the  two  vectors  which  represent  the  leg  and  the  depth  of 
the  right  angled  wedge  (RAW)  is  equal  to  90.0  -  35.264  or  54.736  rather 
than  the  required  value  of  90  ±  .5  degrees.  This  warning  message  is 
printed  whenever  the  right-angled  vectors  of  a  RAW,  BOX  or  REC  solid 
are  more  than  .5  degrees  from  being  perpendicular.  If  the  error  was 
only  one  degree,  would  it  be  necessary  to  change  the  input  of  the  solid? 
An  experienced  user  can  determine  the  answer  to  this  question  on  how 
the  errant  solid  is  used  to  model  a  component  and  the  values  of  the 
overlap  (TOL)  and  the  gap  tolerances  (T0LL0S)  specified  on  the  Control 
card  for  the  GIFT  code.  However,  a  large  error  such  as  35.264  degrees 
indicates  that  either  the  parameters  of  the  errant  solid  are  incorrect 
or  the  solid  type  should  be  changed. 

"RADIUS  OF  BASE.  EQ.  RADIUS  OF  TOP  --  CYLINDER"  means  that  the  top 
radius  of  the  TRC  solid  is  equal  to  the  base  radius.  If  the  input  para¬ 
meters  for  the  TRC  solid  are  correctly  recorded,  it  is  recommended  but 
not  required  that  the  TRC  solid  be  changed  into  an  RCC  solid  to  shorten 
the  computer  run  time. 

"RADIUS  OF  BASE.  LT.  RADIUS  OF  TOP  -  -  CONE  IS  UPSIDE  DOWN"  means 
that  the  top  radius  of  the  TRC  solid  is  larger  than  the  base  radius. 

The  GIFT  code  assumes  that  the  specified  vertex  is  defined  at  the  top 
oF  the  cone  instead  of  the  base. 

"AXES  OF  BASE.  LT.  AXES  OF  TOP  --  CONE  IS  UPSIDE  DOWN"  means  that 
the  top  ellipse  of  the  TEC  solid  is  larger  than  the  base  ellipse.  If 
the  ratio  of  the  semi-major  axis  of  the  base  to  the  semi-major  axis  of 
the  top  of  the  TEC  is  less  than  1,  the  TEC  cone  is  assumed  to  be  upside 
down.  The  GIFT  interchanges  the  base  and  the  top  of  the  cone.  Although 
the  interchanging  performed  by  the  GIFT  code  may  be  correct  for  the 
errant  TRC  or  TEC  solid,  it  is  recommended  that  the  input  cards  be 
corrected . 

"RADIUS  OF  TOP,  EQ.  0"  means  that  the  radius  of  the  TRC  is  equal  to 
zero.  It  may  indicate  that  some  data  is  missing  from  your  input. 
However,  if  the  data  is  correct,  there  is  no  need  to  change  it. 

"MAJOR  AXIS.  EQ.  MINOR  AXIS  --  BASES  ARE  CIRCULAR"  means  that  the 
base  of  the  REC  and  TEC  is  a  circle  instead  of  an  ellipse.  If  the 
solid  is  an  REC  and  the  input  data  is  correct,  it  would  be  better  to 
define  the  solid  as  an  RCC  because  the  computer  run  time  and  storage  is 
less.  If  the  solid  is  an  TEC,  the  input  data  is  correct  and  the  height 
vector  is  perpendicular  to  the  base,  it  is  possible  to  define  the 
solid  as  an  TRC  solid.  The  TRC  solid  would  be  preferred  because  the 
computer  time  and  storage  is  less. 
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"HEIGHT  VECTOR  IS  PERPENDICULAR  TO  BASE"  means  that  the  height 
vector  of  the  TEC  solid  is  perpendicular  to  its  base.  If  the  data  is 
correct  and  this  warning  message  stands  alone,  no  change  of  solid  type 
can  be  made. 

"AXES  of  BASE,  EQ.  AXES  of  TOP  --  CYLINDER"  means  that  the  length 
of  the  semi-major  axis  of  the  base  of  the  TEC  solid  is  equal  to  the 
length  of  the  semi-major  axis  of  the  top  and  the  length  of  the  semi¬ 
minor  axis  of  the  base  is  equal  to  the  length  of  the  semi-minor  axis 
of  the  top.  If  the  height  vector  was  also  perpendicular  to  the  base, 
the  TEC  solid  could  possibly  be  changed  to  an  REC  solid. 

"WARNING  IN  DESCRIPTION  OF  ARB  SOLID  NUMBER  8  WARNING  IN 
DESCRIPTION  OF  FACE  4  (2376)  FACE  IS  PROCESSED  AS  (2376)  FOUR  POINTS 
NOT  IN  A  PLANE  DN  =  3.369"  means  that  the  last  vertex  (6)  of  four 
vertices  (2, 3, 7, 6)  which  define  the  face  of  an  ARB  solid  does  not  lie  in 
the  plane  generated  by  the  first  three  (2,3,7)  vertices,  the  distance 
the  fourth  vertex  is  from  the  plane  is  the  value  of  the  variable  DN 
(3.369).  This  warning  is  also  printed  for  the  6th  face  (vertices 
4,3, 7, 8)  of  solid  "8  4ARB8"  and  is  printed  whenever  the  value  of  the 
variable  DN  is  greater  than  0.005  units.  It  is  recommended  that  the 
vertex  for  errant  ARBs  be  computed  and  recorded  accurate  enough  to  pass 
the  0.005  tolerance  since  it  is  difficult  to  determine  values  of  DN 
that  can  be  ignored  and  still  have  an  accurate  COM-GEOM  description. 

Table  XV  depicts  the  error  messages  for  a  Solid  Table  printed  by 
GENI  using  the  input  listed  in  Table  XIV. 

"ERROR  ITYPE...ARS"  is  printed  when  the  input  read  by  the  GIFT  code 
does  not  contain  one  of  the  solid  symbols  (RPP,  BOX,  SPH. . .ARS)  the  code 
required  in  columns  4  through  6  of  the  first  card  of  each  solid. 

Other  solid  errors  are  prefixed  by  the  following  message:  "ERROR 
IN  DESCRIPTION  OF  (solid  type:  TOR,  BOX,  etc.)  SOLID  NUMBER  (solid 
number)."  The  solid  errors  printed  in  Table  XV  may  be  interpreted  as 
follows : 

"RADIUS. EQ.O"  means  that  a  radius  is  equal  to  zero.  In  Table  XV, 
this  message  is  printed  for  the  TOR  solid.  This  message  may  also  be 
printed  for  the  SPH,  REC  or  the  TRC  solids. 

"R1.LT.R2"  means  that  length  of  the  radius  which  runs  from  the 
center  of  the  TOR  solid  to  the  mid-point  of  the  circular  cross-section 
is  less  than  the  radius  of  the  circular  cross-section. 

"MAGNITUDE  OF  VECTOR  (integer  number)  IS  0"  means  that  the  length 
of  the  vector  is  zero.  The  number  printed  after  the  word  "VECTOR" 
indicates  the  recorded  position  of  the  errant  vector.  In  Table  XV, 
"VECTOR  2"  means  that  the  second  (width)  of  the  three  vectors  of  the 
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Table  XIV.  Sample  Input  to  Generate  Error  Messages 
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Table  XV.  GENI  Output  of  a  Solid  Table  Containing  Error  Message 
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Table  XV.  GENI  Output  of  a  Solid  Table  Containing 
Error  Message  (continued) 
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BOX  solid  is  errant.  This  error  is  printed  for  any  solid  which  uses  a 
vector  to  define  its  shape. 

"ZMIN.GE.ZMAX  means  that  the  minimum  Z  (ZMIN)  of  the  RPP  solid  is 
greater  than  or  equal  to  the  maximum  Z  (ZMAX) .  This  error  message  is 
also  printed  if  XMIN  is  greater  than  or  equal  to  XMAX  or  YMIN  is  greater 
than  or  equal  to  YMAX. 

"MINOR  AXIS.EQ.O"  means  that  the  minor  axis  of  the  ELL  solid  is 
equal  to  zero. 

"MAJOR  AXIS. LT. MINOR  AXIS"  means  that  the  length  of  the  major  axis 
of  an  errant  REC  or  TEC  solid  is  less  than  the  length  of  the  minor  axis. 

"RATIO. EQ.O  means  that  the  ratio  of  the  semi-major  axis  of  the  base 
to  the  semi-major  axis  of  the  top  of  the  TEC  solid  is  equal  to  zero. 

"ERROR  IN  DESCRIPTION  OF  FACE  (face  number)"  identifies  a  face  of 
of  an  errant  REC  or  TEC  solid  is  less  than  the  length  of  the  minor  axis 
which  describe  the  errant  face:  "FACE  IS  PROCESSED  AS  (vertices  of 
errant  face)."  This  message  is  printed  for  two  faces  of  the  ARB4  in 
Table  XV:  the  second  and  third  faces  of  ARB4  which  are  composed  of 
vertices  (4 ,1,2,0)  and  (4, 2, 3,0),  respectively.  The  error  indicated  for 
both  of  these  faces  is  "FACE  IS  A  LINE"  which  means  that  all  of  the 
vertices  defining  the  face  lie  on  the  same  line,  thus  a  plane  or  face  is 
undefined.  The  "FACE  IS  PROCESSD  AS  (120  0)"  and  VFACE  IS  PROCESSED 
AS  (23  0  0)"  messages  indicate  that  the  fourth  vertex  is  equal  to 
another  vertex  because  it  does  not  appear  in  the  "FACE  IS  PROCESSED  AS" 
message.  The  second  vertex  is  the  only  vertex  common  to  both  errant 
faces;  thus,  the  values  of  the  fourth  vertex  must  be  equal  to  the  values 
of  the  second  vertex.  The  error  message  printed  for  ARB5,  faces  3  and  5 
is  another  example.  The  "ERROR  IN  SIDE... DO  NOT  LIE  ON  THE  SAME  SIDE  OF 
THE  FACE"  message  states  that  the  vertices  of  face  3  (5, 2, 3,0)  define  a 
plane  which  has  the  remaining  vertices  (1, -4,0,0)  of  ARB5  on  opposite  sides 
of  the  defined  plane.  Every  vertex  of  a  ARB  solid  which  is  not  used  to 
define  the  face  (plane)  should  lie  on  the  same  side  of  the  face. 

Table  XVI  illustrates  the  error  messages  for  a  Region  Table  printed 
by  GENI  using  the  input  listed  in  Table  XIV.  "ERROR  IN  DESCRIPTION  OF 
REGION  (the  region  number)  IN  FIELD  (the  field  number)"  identifies  the 
errant  region  and  the  position  (field)  on  the  card  defining  the  region 
where  the  error  occurs.  The  error  message  in  Table  XVI  states  that  the 
third  descriptor  (field)  of  region  number  1  contains  two  errors: 

(1)  "ILLEGAL  OPERATOR"  ("XX"is  printed  where  only  the  "OR" 
operator  symbol  or  blank  columns  should  be  located. 

(2)  "SOLID  NUMBER. GT.NSOLID"  indicates  that  the  solid  number  (13) 
is  greater  than  the  number  of  solids  in  the  Solid  Table. 
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Table  XVI.  GENI  Output  of  a  Region  Table  Containing  Error  Messages 


REGION  COMBINATION  DATA 


11  1  3  XX  1 3  OR  2  0  0 

ERROR  IN  DESCRIPTION  OF  REGION  1  IN  FIELD  3 

illegal  operator 


ERROR  IN  DESCRIPTION  OF  REGION 
SOLID  NUMBE k.GT  .NSOL ID 


IN  FIELD  3 


ERROR  IN  DESCRIPTION  OF  REGION 
2  2  2  0 
ERROR  NUMBER  OF  REG  ION S . GT . NRHA X 


NEED  (OR)  WITH  FIRST  DESCRIPTOR 
OOOO 


LOCATION  OF  REGION  POINTERS  LREGD  ■  103 

LOCATION  OF  REGION  LIST  LREGL  ■  104 


NUMBER  OF  DESCRIPTORS 
STORAGE  FOP  REGION  POINTERS 
TOTAL  STORAGE  FOR  REGIONS 


5 
1 

6 


0 


0 


TERMINATION  ON  GEOMETRY  INPUT 
IERR*  20 


ERROR 


"NEED  (OR)  WITH  FIRST  DESCRIPTOR"  indicates  that  an  "OR"  is  used 
in  the  description  of  the  region;  however,  the  required  "OR"  is  used  in 
Columns  7  and  8  was  not  recorded. 

"ERROR  NUMBER  OF  REGIONS . GT . NRMAX"  indicates  that  number  of  regions 
specified  on  the  Target  Specification  card  (Columns  21  to  30)  is  less 
than  the  number  of  regions  contained  in  the  Region  Table. 

The  Region  RPP  Equivalent  Table  has  one  warning  and  one  error 
message.  "**DIAGNOSTIC**REGION  (region  number)  IS  NULL  REGION"  is  a 
warning  message  indicating  that  a  region  has  no  volume.  This  can  be 
desirable  especially  when  a  one-to-one  correspondence  between  the  solid 
and  region  numbers  is  maintained.  This  warning  message  changes  to 
"**DI AGNOSTIC* *THE  FOLLOWING  REGIONS  ARE  NULL:  followed  by  a  list  of 
null  regions  when  the  No  Print  Option  (Column  10)  is  specified  on  the 
Control  card.  The  error  message  "REGION  (region  number) . GT .MAX  REGION 
(maximum  number  of  Regions)"  is  printed  whenever  the  region  number  in 
Columns  1-10  of  Region  RPP  Equivalent  Table  is  larger  than  the  maximum 
number  of  regions  specified  in  Columns  21-30  of  the  Target  Specification 
card . 


Table  XVII  contains  the  warning  and  error  messages  that  are 
generated  by  GENI  for  the  Region  Identification  Table  listed  in  Table  XIV. 

"ERROR  IN  IDENTIFICATION  OF  REGION  (region  number)  ILLEGAL  TO  INPUT 
SPACE  CODE  (number)"  means  that  the  air  space  code  used  is  the  same  as 
the  Signal  Code  for  end  of  components  along  a  ray  (columns  61-65) 
specified  on  the  Control  card. 

"WARNING  IN  IDENTIFICATION  TABLE  REGION  (region  number) .GT. MAXIMUM 
NUMBER  OF  REGIONS  (maximum  number  of  regions)"  means  that  a  specified 
region  number  is  greater  than  the  number  of  regions  described  in  the 
Region  Table.  This  message  is  usually  printed  when  fewer  regions  were 
described  in  the  Region  Table  than  was  intended. 

As  previously  stated,  the  processed  COM-GEOM  data  is  stored  in  a 
large  common  equivalenced  array  in  the  GIFT  array  code  called  the  MASTER- 
ASTER  array.  Stated  in  BRL  Report  No.  1802,  the  size  of  MASTER-ASTER  is 
stored  in  a  variable  called  NDQ.  Also  stated  in  BRL  Report  No.  1802, 
good  estimation  of  the  amount  of  storage  required  for  a  COM-GEOM 
description  is  45  words  of  storage  for  each  solid  described.  Table  XVIII 
contains  the  formula  to  compute  an  accurate  value  for  the  MASTER-ASTER 
array  and  NDQ.  If  enough  storage  is  not  allowed  at  any  particular  point 
in  the  processing  of  the  COM-GEOM  description  by  GENI,  an  error  message 
will  be  printed  and  normally  execution  of  the  code  will  be  terminated. 

"NO  ROOM  FOR  SOLID  DATA.  LSOLID . GE . LRPPEQ  NDQ  (the  value  of  LS0LID, 
the  value  of  LRPPEQ,  and  the  value  of  NDQ)"  is  printed  if  the  variable 
NDQ  is  less  than  or  equal  to  seven  times  the  number  of  solids  plus  one. 
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Table  XVII  .  GENI  Output  of  a  Region  Identification 
Containing  Warning  and  Error  Messages 


Cn 

nj 


IDENTIFICATION  TABLE 
HtfalON  HEM  SPACE 


DESCRIPTION 


u  9  RESERVED  AIR  CODE 

ERROR  IN  IdfNT IFICAT ION  OF  REGION  1 

ILLEGAL  to  input  space  code  9 


2  100 

3  200 


o  REGION  2 

0  TOO  MANY  REGIONS  IOENTIF  IFD 


1*  A  h  ix  I N  G 

IN 

IDENTIFICATION  TABLE 

REGION 

3  .GT. 

LOCATION 

STUKAGt 

OF- 

FOR 

I  DENT  TABLE 

IDENT  TAbLE 

LIRFO  = 

41 

2 

LOCATION 

SlONAGt 

A|  RHA  REG  DESCRIPTION  LDES  = 

FOP  alpha  region  DESCRIPTION 

46 

8 

MAXIMUM  NUMbER  OF 


IkE  0 1  UNb 


2 


Table  XVIII, 


Formula  to  Compute  Storage  Requirement 
for  MASTER-ASTER  Array 


MASTER-ASTER 
(*  =  times) 


Storage  = 

=  4 

* 

number 

of 

Solids 

+  7  * 

number  of 

RCCs 

+ 

12 

* 

number 

of 

RECs 

+  8  * 

number  of 

TRCs 

+ 

15 

* 

number 

of 

TECs 

+  4  * 

number  of 

SPHs 

+ 

11 

* 

number 

of 

TORs 

+  12  * 

number  of 

ELLs 

+ 

6 

* 

number 

of 

RPPs 

+  15  * 

number  of 

BOXs 

+ 

12 

* 

number 

of 

RAWs 

+  ARB 

storage 

+ 

+ 

non 

14 

[-convex  ARS  storage 
*  number  of  Regions 

+  convex  ARS  storage 

+  number  of  Region  Descriptors 
+  6 


+  alphaumeric  storage 


number  of  ARBs 

ARB  Storage  =  ^  4*  number  0f  faces  per  ARB  +  x 

1 


number 

Non-Convex  ARS  Storage  = 


of  non-convex  ARSs 

88  +  4*  (L+2*N*  (M-l ) 


1 


where  L  =  number  of  points  read  directly 

M  =  number  of  curves 
N  =  number  of  points  per  curve 


Convex  ARS  Storage  = 


number  of  convex  ARSs 

)  4*  number  of  non-degenerate  faces 

per  ARS  +  1 

1 


Number  of  Region  Descriptors  is  the  number  of  non-zero  numbers  in 
columns  7  through  69  of  Region  Table. 

Alphanumeric  storage  (optional)  =  N  *  number  of  Regions. 

N  =  4  for  CDC  computers,  7  for  UNIVAC  computers, and  10  for  IBM  computers. 
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"NO  MORE  ROOM  FOR  SOLID  DATA 

LOCDA  =  (location)  LRPPEQ  =  (location)  NDQ  =  (value  of  NDQ)M  is 
printed  whenever  the  variable  LOCDA  is  greater  than  or  equal  to  the 
variable  LRPPEQ.  LOCDA  is  the  location  in  the  MASTER-ASTER  array  of 
the  solid  currently  being  stored.  LRPPEQ  is  the  location  in  the  MASTER- 
ASTER  array  of  the  temporary  Solid  RPP  Equivalent  Table.  The  storage 
required  for  the  Solid  RPP  Equivalent  Table  is  released  after  the 
Region  RPP  Equivalent  Table  is  computed.  If  GENI  has  processed  over 
three  quarters  of  the  Solid  Table  at  this  point,  doubling  the  size  of 
the  MASTER-ASTER  array  and  the  variable  NDQ  is  a  good  rule  of  thumb 
for  correcting  this  error. 

"NO  MORE  ROOM  FOR  REGION  DATA 

LOC  =  (location)  LRPPEQ  -  (location)  NDQ  -  (value  of  NDQ)"  is 
printed  when  there  is  not  enough  room  in  the  MASTER-ASTER  array  to  store  the 
region  descriptors.  LOC  is  the  location  in  the  MASTER-ASTER  array  of 
region  descriptor  currently  being  stored.  The  number  of  region 
descriptors  is  the  count  of  all  the  non- zero  numbers  in  columns  9 
through  69  of  the  Region  Table.  Increasing  the  size  of  the  MASTER-ASTER 
array  and  NDQ  by  fourteen  times  the  number  of  regions  plus  the  number  of 
descriptors  remaining  to  be  processed  should  correct  this  error. 

"NO  ROOM  FOR  IDENTIFICATION  TABLE 

LIRFO  (location)  NRMAX  (number  of  regions)  NDQ  (value  of  NDQ)"  is 
printed  when  there  is  not  enough  room  in  the  MASTER-ASTER  array  for  the 
Region  Identification  Table.  LIRFO  is  the  location  of  the  starting  point  of 
the  storage  for  the  Region  Identification  Table  in  the  MASTER-ASTER 
array.  Increasing  the  size  of  the  MASTER-ASTER  array  and  the  variable 
NDQ  to  equal  the  value  of  the  number  printed  next  to  "LIRFO"  plus  the 
number  printed  next  to  "NRMAX"  in  the  error  message  plus  three  times  the 
number  of  solids  will  correct  this  error. 

"NOT  ENUF  STORAGE  TO  PRINT  IDENTIFICATION  TABLE  BY  ITEM  -  OPTION 
IGNORED 

LITEM  (location)  LAST  (location)  NDQ  (value  of  NDQ)"  is  printed 
whenever  the  Ordered  Identification  Table  Option  is  specified  on  the 
Control  card  (column  7)  and  there  is  not  enough  room  in  the  MASTER- 
ASTER  array  to  store  the  region  number  -  space  code  -  item  code  packed 
word  and  the  alphanumeric  description  for  each  region.  The  number  next 
to  "LAST"  in  the  warning  message  is  the  minimum  size  required  for  the 
MASTER-ASTER  array  and  the  variable  NDQ  in  order  to  perform  this  option. 

The  GIFT  code  does  not  terminate  execution  because  of  this  error. 
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"NO  ROOM  FOR  WORKING  STORAGE 

LEGEOM  (location)  NDQ  (location)"  is  printed  when  not  enough  room 
is  made  available  in  the  MASTER- ASTER  array  for  temporary  storage  which 
is  used  while  the  GIFT  code  is  tracing  a  ray.  The  number  next  to  LEGEOM 
is  the  minimum  size  required  for  the  MASTER-ASTER  array  and  the  variable 
NDQ  in  order  to  correct  this  error. 

"NO  ROOM  TO  STORE  ALPHA  REGION  DESCRIPTION"  is  printed  when  there 
is  not  enough  room  in  the  MASTER-ASTER  array  to  store  the  alphanumeric 
description  of  the  regions  in  the  Region  Identification  Table.  If  there 
is  not  enough  room  in  the  MASTER-ASTER  array,  the  GIFT  code  does  not 
terminate  execution  but  the  columns  in  the  output  which  would  contain 
the  alphanumeric  description  of  a  region  will  be  left  blank.  The  alpha¬ 
numeric  description  of  a  region  can  be  particularly  helpful  to  an 
analyst  when  he  is  debugging  a  COM-GEOM  description.  Increasing  the 
size  of  the  MASTER-ASTER  array  and  the  variable  NDQ  to  equal  the  number 
printed  next  to  the  value  "LEGEOM"  printed  in  the  Storage  Summary  Table 
plus  N  times  the  number  of  regions  where  N=4  for  the  CDC  computers,  N=7 
for  the  UNIVAC  computers,  and  N=10  for  the  IBM  computers  will  ensure 
that  the  alphanumeric  description  of  the  regions  is  stored. 

E.  GIFT  Basics 


To  understand  the  output  options  of  the  GIFT  code,  a  discussion  of 
the  Azimuth  and  Elevation  Angle  Reference  System  and  the  grid  is  pre¬ 
sented.  The  x,  y,  and  z  cartesian  coordinate  system  defined  in  BRL 
Report  1802  is  used  to  reference  the  spacial  location  of  the  parameters 
recorded  in  the  COM-GEOM  description,  an  azimuth  and  elevation  angle  is 
used  by  the  output  options  of  the  GIFT  code  to  specify  a  view  plane 
(attack  aspect)  of  a  target.  Figure  4  displays  the  relationship  between 
the  Azimuth  and  Elevation  Angle  Reference  System  associated  with  the 
output  options  and  the  x,  v  and  z  coordinates  associated  with  target 
description  data. 

In  Figure  4,  the  "TOP  VIEW"  of  the  simplified  tank  illustrates 
different  angular  values  of  the  azimuth  angle.  The  dashed  circumscribed 
circle  around  the  "TOP  VIEW"  may  be  interpreted  as  the  top  view  of  the 
path  that  an  individual  would  make  on  the  ground  as  he  walked  around  the 
tank.  The  point  R  is  the  point  where  the  x-axis  intersects  the  circum¬ 
scribed  circle  and  the  point  0  is  the  origin  of  the  x,  y  and  z  coordi¬ 
nate  system  of  the  COM-GEOM  description.  An  individual  at  point  R 
looking  toward  point  0  is  at  the  reference  position  where  the  azimuth 
angle  is  zero  degrees.  The  angle  formed  at  the  points  R,  0  and  P  is 
45  degress;  therefore,  an  individual  standing  at  point  "P"  looking 
toward  0  is  at  the  position  where  the  azimuth  angle  is  45  degrees.  The 
azimuth  angle  then  varies  from  0  to  360  degrees  as  an  individual  moves 
from  point  R  counterclockwise  around  the  tank  on  the  dashed  line. 
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Figure  4.  An  Illustration  of  Azimuth  and  Elevation  Angles 


The  "SIDE  VIEW"  of  Figure  4  of  the  tank  is  used  to  illustrate  the 
different  angular  values  of  the  elevation  angle.  The  points  0  and  R  are 
in  the  same  position  as  in  the  "TOP  VIEW"  of  Figure  4.  The  view  from 
point  R  towards  point  0  is  then  the  view  where  the  elevation  angle  is 
zero.  The  angle  between  points  R,  0  and  Q  is  90  degrees;  therefore,  the 
elevation  angle  of  the  view  from  point  Q  towards  point  0  of  the  tank  is 
90  degrees.  The  elevation  angle  varies  from  0  to  360  degrees  as  the 
point  of  view  circles  the  tank  from  point  R  in  a  clockwise  direction. 

The  Azimuth  and  Elevation  Angle  Reference  System  allows  viewing  the 
target  from  any  desired  aspect. 

A  COM- GEOM  description  is  enclosed  in  a  rectangular  parallelepiped 
(RPP)  whose  sides  are  parallel  to  the  three  coordinate  axes.  The  smallest 
XMIN  of  the  Region  RPP  Table  becomes  the  XMIN  of  the  enclosing  RPP,  the 
smallest  YMIN  becomes  YMIN  of  the  enclosing  RPP,  and  the  smallest  ZMIN 
becomes  the  ZMIN  of  the  enclosing  RPP.  Likewise,  the  largest  XMAX  of 
the  Region  RPP  Table  becomes  the  XMAX  of  the  enclosing  RPP,  etc. 

A  view  plane  containing  the  origin  of  the  C0M-GE0M  description  is 
generated  for  a  given  azimuth  and  elevation  angle.  A  line  which  extends 
through  the  origin  of  the  C0M-GE0M  description  and  the  point  from  which 
the  target  is  being  viewed  is  perpendicular  to  this  view  plane.  For 
example,  the  y-z  plane  is  the  view  plane  when  the  azimuth  and  elevation 
angle  is  zero.  The  enclosing  RPP  is  then  projected  onto  the  view  plane 
forming  a  two-dimensional  shape  which  is  then  enclosed  by  a  rectangle 
called  a  grid.  A  grid  is  divided  into  equal  squares  or  rectangles 
called  grid  cells.  These  grid  cells  are  situated  so  that  the  origin  of 
the  C0M-GE0M  description  is  located  in  the  center  of  one  of  the  grid 
cells.  Figure  5  depicts  a  grid  and  its  parameters. 

A  grid  has  a  horizontal  (H)  length  and  a  vertical  (V)  length.  A 
grid  cell  also  has  a  horizontal  and  vertical  length  which  is  called 
cell  size.  Figure  5  has  three  equal  horizontal  grid  cell  lengths  and 
five  equal  vertical  grid  cell  lengths. 

Each  grid  cell  can  be  identified  by  its  matrix  position.  The  grid 
cell  containing  the  origin  of  the  COM- GEOM  description  is  identified  as 
(0,0)  grid  cell.  The  grid  cells  are  numbered  positive  in  the  positive 
vertical  direction  and  positive  towards  the  right  in  the  horizontal 
direction.  Therefore,  the  top-right  grid  cell  in  Figure  5  is  identified 
as  the  (1,2)  grid  cell.  Similarly,  the  remaining  grid  cells  can  be 
uniquely  identified  by  their  matrix  indices. 

A  ray  (line)  is  traced  through  the  target  perpendicular  to  the 
view  plane  in  each  grid  cell.  The  location  of  the  ray  within  the  grid 
cell  may  be  either  the  center  of  the  ceil  or  a  "random"  location.  To 
determine  the  random  location  of  the  grid  cell,  the  grid  cell  is 
further  divided  into  a  ten  by  ten  cell  matrix  or  100  cells  as  depicted 
in  Figure  6.  These  "little"  cells  are  numbered  from  zero  to  nine  in 
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H-CELL 

LENGTH 


Figure 


5.  A  Grid  and  Its  Parameters 
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the  horizontal  direction  from  left  to  right  and  in  the  vertical 
direction  from  bottom  to  top.  One  of  these  ’’little”  cells  is  picked 
at  random  and  the  ray  is  traced  through  its  center. 

The  GIFT  code  uses  a  grid  to  generate  the  data  for  most  of  the 
output  options.  The  rays  that  are  generated  through  the  grid  cells 
contain  starting  points  in  a  plane  which  is  parallel  to  the  view  plane 
and  lies  completely  exterior  to  the  COM-GEOM  description.  The  distances 
from  the  starting  point  of  the  ray  to  the  points  of  intersection  of  a 
region  with  the  ray  is  computed.  This  is  compared  with  the  distances  to 
the  points  of  intersection  of  other  regions  with  the  ray.  Whenever  two 
or  more  regions  have  entrance  and  exit  distances  that  overlap,  an  error 
message  is  printed  by  the  GIFT  code.  Table  XIX  is  an  example  of  an 
error  message. 

The  error  message  is  printed  so  that  an  analyst  can  determine  why 
the  overlap  occurred.  Table  XIX  is  divided  into  three  sections  labeled 
A,  B  and  C.  Section  A  describes  the  ray  and  regions  intersected  by  the 
ray  in  a  general  form.  Section  B  presents  the  two  or  more  regions  that 
overlap.  Section  C  describes  the  overlapping  regions  in  more  detail. 

Section  A  contains  the  x,  y  and  z  coordinates  of  the  "STARTING 
POINT  OF  THE  RAY,"  the  "DIRECTION  COSINES  OF  RAY"  (a  normalized  vector 
with  the  same  direction  as  the  ray)  and  a  subsection  which  contains  a 
list  of  all  regions  that  the  ray  intersected  (ray  history) .  This  ray 
history  lists  from  top  to  bottom  the  regions  in  the  order  they  are 
intersected  as  the  ray  proceeds  from  the  starting  point.  The  second 
column  labeled  "ITEM"  is  the  item  code  number  for  the  region  listed  in 
column  one.  If  the  item  code  is  zero,  it  is  likely  that  the  region  is 
an  air  space.  The  third  column  labeled  "DIST  IN"  is  the  distance  along 
the  ray  from  the  starting  point  of  the  ray  to  the  point  where  the  ray 
enters  the  region.  If  the  value  of  "DIST  IN"  is  extremely  large  such  as 
1  x  1035  (may  be  printed  the  starting  point  of  the  ray  is 

inside  the  region.  The  column  labeled  "DIST  OUT"  is  the  distance  along 
the  ray  from  the  starting  point  to  the  point  where  the  ray  exits  the 
region.  The  column  labeled  "LOS"  is  the  distance  along  the  ray  from 
the  point  where  the  ray  enters  the  region  to  the  point  where  it  exits 
the  region.  The  columns  labeled  "SOL  SURF"  are  the  solid  and  surface 
numbers  of  the  solids  at  the  entrance  and  exit  points  of  the  inter¬ 
section  of  the  ray  and  the  region.  Table  XX  identifies  the  surfaces  of 
solids  by  their  surface  code  numbers.  If  a  surface  code  number  is 
negative,  the  solid  is  being  exited  by  the  ray  at  the  entrance  or  exit 
points.  The  columns  labeled  "X  IN...X  OUT"  are  the  x,  y  and  z  coordi¬ 
nates  of  the  entrance  and  exit  points  of  the  region. 

The  information  in  the  section  marked  B  in  Table  XIX  is  similar  to 
the  information  printed  in  the  ray  history  portion  marked  A.  The  total 
ray  history  is  edited  to  pinpoint  the  regions  that  overlap. 
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or  More  Regions  Overlap 


2  IN  X  OOI 

51.1500  16.8951 

51.1500  15.5695 

51.1500  15.5695 

51.1500  9.90BB 

51.1500  10.9915 

51.1500  5.0000 

51.1500  -5.0000 

51.1500  -23.3856 

51.1500  -25.5525 


2  IN  X  0U1 
.1500  15.5695 
.1500  15.5699 


2  IN  X  OUT 

1.1500  9.908tl 

.1500  10.9935 


ELL  1 

2  IN  X  OUT 

5  1.1500  -23.31156 


2  IN  X  OUT 

51.1500  -23.3056 


2  IN  X  OUI 

51.1500  11.9050 


2  IN  X  OUI 

51.1500  11.9090 


2  IN  X  OUI 

51.1500  9.9088 


2  IN  X  OUI 

51.1500  9.9088 


2  IN  X  OUI 
51.1500  10.9939 
51.1500  11.9090 


2  IN  X  OUI 
51.1500  16.8991 
51.1500  10.9939 


V  OUT 

2  OUI 

0.0000 

51.1500 

0.0000 

51.1500 

0.0000 

51.1500 

0.0000 

51.1500 

0.0000 

51 .1500 

0.0000 

51.1500 

0.0000 

51.1500 

0.0000 

51 . 1500 

0.0000 

51.1500 

Y  OUT 

2  OUT 

0.0000 

51.1500 

0.0000 

51.1500 

Y  OUT 

2  OUT 

0.0000 

51.1500 

0.0000 

51.1500 

Y  OUI 
0.0000 

2  OUT 
51.1500 

Y  OUT 
0.0000 

2  OUT 
51.1500 

Y  OUI 
0.0000 

2  OUT 
51.1500 

T  0U| 
0.0000 

2  OUT 
51.1500 

Y  OUT 
0.0000 

2  OUI 
51.1500 

Y  OUI 
0.00100 

2  OUT 
51.1500 

r  OUI 
0.0000 
0.0000 

2  OUT 
51.1500 
51.1500 

T  CIUI 
0.0000 
0.0000 

2  OUT 
51.1500 
51.1500 

« 


Table  XX. 

Identify  Surfaces  of  Solids  by  Their 

Code  Numbers 

Solid 

Code 

Type 

_ 

Surfaces 

Numbers 

RCC 

REC 

base 

1 

TRC 

top 

2 

TEC  1 

side 

3 

TOR] 

ELL] 

j>  (only  one) 

1 

SPH] 

RPP 

XMIN 

1 

XMAX 

2 

YMIN 

3 

YMAX 

4 

ZMIN 

5 

ZMAX 

6 

ARBtr  (Surface  code  numbers  correspond  to  the 
order  in  which  faces  are  described) 


ARB8  1,2,3, 4  1 

Faces  5, 6, 7, 8  2 

having  1,5, 8, 4  3 

vertices  2, 3, 7, 6  4 

1,2, 6, 5  5 

4, 3, 7, 8  6 


ARB 7  1,2, 3, 4  1 

Faces  5,6,7  2 

having  1,4,5  3 

vertices  2, 3, 7, 6  4 

1.2. 6. 5  5 

4. 3. 7. 5  6 


1,2, 3, 4  1 

Faces  2, 3, 6, 5  2 

having  1,5, 6, 4  3 

vertices  5,1,2  4 

6,3,4  5 
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Table  XX.  Identify  Surfaces  of  Solids  by  Their  Code  Numbers  (continued) 


Solid 

Type 


having 

vertices 


Surfaces 

1,2, 3, 4 

5.1.2 

5.2.3 

5.3.4 
5,4,1 


Code 

Numbers 


having 
yprt  i  ce.'z 


1,2,3 

4.1.2 

4.2.3 
4.3.1 


BOX  Surface  containing 
vertex  and  normal 
to  vector  number 


Surface  opposite 
vertex  and  normal 
to  vector  number 


RAW  Surface  containing 
vertex  and  normal 
to  vector  number 


Surface  opposite 
vertex  and  normal 
to  vector  number 

Slant  surface 


ARS  Given  a  surface  number  P  of  an  ARS  with  M 
curves  and  N  points  per  curve: 

The  curve  in  which  a  vertice  of  the  surface 
is  located  =  1  +[(P  +  I  -  1)/2N]  +  Mod(P  +  I  -  1,2  ) 

The  point  in  the  curve  =  1  +  Mod[(P  +  I  -  l)/2,2  ] 

where  I  =  1,  2,  3  and  Mod  is  equal  to  the  remainder 
of  the  first  argument  when  it  is  divided  by  the 
second  argument. 
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Section  C  describes  the  overlapping  regions  in  more  detail.  Each 
region  description  consists  of  two  parts,  a  part  which  supplies  specific 
information  about  the  ray  and  the  region’s  solids  and  a  part  which  gives 
a  summary  of  the  ray  and  region  interaction.  The  first  part  contains  an 
identification  line  (’’REGION  19...ELL1”  is  the  identification  line  for 
Region  19  in  Table  XIX)  which  supplies  the  item  code  and  the  alpha¬ 
numeric  description  of  the  region.  The  GIFT  code  will  print  an  error 
message  if  the  regions  that  overlap  have  item  codes  or  different  air 
space  codes.  Regions  21  and  22  in  Table  XIX  are  two  overlapping  regions 
which  have  item  codes.  Regions  19  and  23  are  two  overlapping  regions 
which  have  different  air  space  codes.  The  lines  that  follow  the  identi¬ 
fication  line  define  the  solids  which  are  intersected  by  the  ray  that 
are  used  to  describe  the  region.  The  column  under  "OP”  is  the  operation 
, "OR”)  performed  in  the  Region  Table  as  described  in  BRL  Report 
1802.  The  column  under  "TYPE"  is  the  type  of  solid.  The  remainder  of 
the  information  printed  is  similar  to  the  information  previously  dis¬ 
cussed.  The  portion  of  the  total  ray  history  which  the  region  con¬ 
tributes  to  is  the  second  part  of  each  overlapping  region  description. 

It  also  contains  information  previously  discussed. 


III.  OUTPUT  OPTIONS 

The  output  options  such  as  AREA,  CHECK,  etc.  may  be  categorized 
by  the  general  type  of  computing  they  perform.  Each  of  the  output 
options  has  parameters  which  can  be  adjusted  to  the  particular  job 
performed.  The  set  of  cards  for  a  particular  output  option  can  be  a 
subset  of  cards  containing  a  number  of  output  options.  An  output 
option  is  randomly  accessed  by  the  GIFT  code  and  can  be  referenced  more 
than  once  in  the  same  card  deck.  To  gain  access  to  an  output  option, 
the  GIFT  code  requires  a  Declaration  card  which  contains  a  left  adjusted 
code  word  such  as  AREA,  CHECK,  PICTUR,  etc.  in  Columns  1  through  6. 

Table  XXI  contains  the  code  for  the  output  options  and  a  brief  descrip¬ 
tion  of  the  tasks  they  perform. 

A.  AREA  Option 

The  AREA  option  computes  the  presented  area  of  the  visible  exterior 
regions  of  the  COM-GEOM  description  from  any  set  of  azimuth  and  eleva¬ 
tion  angles.  The  centroid  of  the  presented  area  and  the  centroid  of 
the  perimeter  of  the  COM-GEOM  description  are  also  computed.  A 
pictorial  representation  of  the  grid  cells  hit,  missed  or  on  the  perim¬ 
eter  can  also  be  plotted  on  the  printer  or  plotter  or  both.  Figures 
7  through  9  describe  the  input  cards  for  the  AREA  option. 

If  the  error  message  "***  ERROR  IN  AREA  ****  NUMBER  OF  REGIONS 
(number  of  regions)  EXCEEDS  SIZE  OF  ARRAY  AREA  AND  ARRAY  ITEM  (size  of 
arrays),"  the  arrays  called  AREAS  and  ITEM  and  the  variable  MAXREG  have 
to  be  changed  to  equal  or  exceed  the  number  of  regions  in  the  COM-GEOM 
description. 
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Table  XXI. 


Description  or  GIFT  Ourput  Options 


Code  Word 


Description 


AREA 


Computes  presented  area  of  regions. 


BRAND X 


A  user  defined  subroutine. 


CHECK 

GRID 

MOMENT 

PICTUR 

PLTRPP 

RIP 

TESTG 

VOLUME 

XSECT 


Checks  regions  for  overlap  errors  and 
plots  silhouettes  of  regions  on  the 
printer . 

Produces  parallel  ray  data  used  for 
vulnerability  analysis. 

Computes  weights  and  the  moment  of 
inertia  about  the  center  of  gravity. 

Generates  a  line  drawing  of  the 
COM-GEOM  data  with  hidden  lines 
removed . 

Printer  plots  region  RPP  Equivalents. 

Produces  burst  point  ray  data  for 
vulnerability  analysis. 

Tracks  a  ray  and  prints  a  detailed 
history. 

Computes  volumes  and  center  points 
of  regions. 

Plots  intersection  of  COM-GEOM 
description  with  a  plane. 
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1-10 

11-20 

21 

24-25 

26-27 

!  29-90  ! 

NVIEW 

MRXERR 

’OTRRP 

1  ”  0  T  'J  N 

RRERUN 

CENTUN  |  1 

1  I 

- — - - - i 

FORMAT  ( 2 1 1 0 ,  L 1 , 5A2 ) 

NVIEW  -  Specify  number  of  views  for  the  AREA  Option 

MAXERR  -  Specify  the  maximum  number  of  overlap  errors  that  will  be 
tolerated  for  each  view 


TGTRPP  -  MT”  Read  a  Target  Enclosing  RPP  card 

"F"  Don't  read  a  Target  Enclosing  RPP  card 

(Default  =  "F") 

(Allowable  codes  for  following  options  are: 
IN  =  inches,  FT  =  feet,  CM  =  centimeters, 

M  =  meters,  MM  =  millimeters) 


TGTUN  -  Specify  the  code  to  denote  units  in  which  the  COM-GEOM 
description  is  described.  (Default  =  IN) 

AREAUN  -  Specify  the  code  to  denote  units  in  which  areas  are  to 
be  printed  (Default  =  IN) 

CENTUN  -  Specify  the  code  to  denote  units  in  which  centroids  are  to 
be  printed  (Default  =  IN) 

Figure  7.  Control  Card  for  AREA  Option 


1-10 

11-20 

21-30 

|  31-40 

41-50 

51-60 

61-80 

XM I N 

XMflX 

YMIN 

|  YMRX 

ENIN 

ZMRX 

FORMAT  (6F10.01) 

The  minimum  (min)  and  the  maximum  (max)  values  of  the  x,  y  and  z 
coordinates  which  bound  the  rectangular  paral lelpiped  that  encloses 
the  COM-GEOM  description.  (Default  is  tne  computed  Enclosing  RPP 
located  at  LENRPP  in  ASTER.) 

Figure  8,  Target  Enclosina  PPP  Card  for  AREA  Option  (Optional, 
read  only  i*  =  '7"  on  Control  Card  for  AREA) 
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A 

L 

celsiz 

I 'LOT 
PLPR 
TENTER 

GRID 
VARS I Z 

SYMMTS 

SYMHIT 

SYMPER 


1  to 

11  2 o_ 

21-30 

31 

32 

PLPR 

33 

34 

35 

36-37 

38 

39 

SYMHIT 

n 

r 

celsiz 

PLOT 

CENTER 

GRID 

VRRSIZ 

SYNT1IS 

40 

SYtlfER 


4  I  00 


FORMAT  (31F10 . 0 , 5L1 , 2X, 3A1 ) 

Specify  the  Azimuth  Angle  in  degrees 
Specify  the  Elevation  Angle  in  degrees 
SJpecify  the  grid  cell  size  (Default  =  4.0) 

"T"  Plot  picture  of  hit,  missed  and  perimeter  grid  cells  on  plotter 

"T"  Plot  picture  of  hit,  missed  and  perimeter  grid  cells  on  printer 

"T"  Rays  are  tracked  through  the  center  of  the  grid  cells  in  the  viewing  plane 

"F"  Rays  are  tracked  through  a  random  point  in  the  grid  cells  in  the  viewing  plane 

"T"  and  PLOT  =  "T"  Draw  grid  squares  on  plotter 

"T"  and  PLPk  =  "T"  Distort  the  vertical  length  of  the  grid  cell  to  present  a  true 
picture  of  the  COM-GEOM  description  on  printer.  This  option  normally  sets  vertical 
length  of  the  grid  cell  to  be  10/6  times  CELSIZ 

PLPR  =  "T"  Symbol  to  print  for  missed  grid  cell  (Default  =  blank) 

PL PR  =  "T"  Symbol  to  print  for  hit  grid  cell  (Default  =  "1") 

PLPR  =  "T"  Symbol  to  print  for  perimeter  grid  cell  (Default  =  "2") 


Figure  9.  View  Card  for  Area  Option 


Table  XXII  is  an  example  of  the  printout  of  the  AREA  option  using 
the  input  of  Figure  10  and  the  sample  target  COM-GEOM  description  of 
Table  I.  The  portion  of  Table  XXII  labeled  A  with  heading  "TARGET 
PARAMETER..."  describes  the  enclosing  R.PP  of  the  target.  The  portion 
of  the  labeled  A  section  with  the  heading  "VIEW  PLANE"  describes  the 
grid  of  the  target  for  the  selected  azimuth  and  elevation  angles.  The 
"HORIZONTAL  LENGTH"  defines  size  of  a  box  which  would  contain  the  en¬ 
closing  RPP  of  the  target  whose  horizontal  and  vertical  sides  would  be 
parallel  to  the  view  plane.  The  "BACK  OFF  DISTANCE"  is  the  distance 
the  starting  points  of  the  rays  are  from  the  view  plane  which  contains 
the  origin  of  the  COM-GEOM  description.  The  "CENTER"  is  the  horizontal 
(H)  and  vertical  (V)  coordinates  of  the  center  of  the  grid.  The 
"HORIZONTAL  RANGE"  and  "VERTICAL  RANGE"  are  the  H  and  V  minimums  and 
maximums  of  the  grid  which  have  been  extended  to  accomodate  the  grid 
cell  size. 

The  scale  that  is  automatically  generated  by  the  GIFT  code  for  any 
plotter  plots  is  eight  times  the  grid  cell  size.  If  a  different  scale 
is  desired,  the  variable  CELL  in  subroutine  AREA  has  to  be  changed. 

The  rectangle  labeled  B  in  Table  XXII  is  a  pictorial  representation 
of  the  grid.  "M"  represents  those  grid  cells  in  which  the  ray  missed 
the  target.  "H"  represents  those  grid  cells  in  which  the  ray  hit  the 
target.  "P"  represents  those  ray  hit  the  target  which  also  lie  on  the 
border  (perimeter)  between  those  hit  and  those  missed. 

The  portion  of  Table  XXII  labeled  C  contains  the  presented  area  for 
each  visible  exterior  region.  For  example,  the  presented  area  for 
Region  3  is  2864.5104  square  centimeters.  The  second  portion  is  a  table 
of  presented  areas  of  each  visible  exterior  region  sorted  by  identifi¬ 
cation  code.  Those  regions  with  zero  presented  areas  cannot  be  seen 
from  this  view.  The  portion  labeled  D  in  Table  XXII  displays  the  cen¬ 
troid  of  the  presented  areas  in  Table  XXII  as  "H=.0370  meters  and  V  = 
.7544  meters." 

The  portions  labeled  E  and  F  in  Table  XXII  displays  the  same 
azimuth  and  elevation  angles  as  in  the  first  view  but  the  option  to 
distort  grid  cells  to  give  a  true  picture  of  the  COM-GEOM  description 
on  printer  was  chosen.  The  vertical  cell  size  was  changed  to  3.333  in 
the  section  labeled  E  by  the  GIFT  code  because  the  printer  is  set  to 
six  vertical  lines  per  inch.  The  default  printer  characters  were 
chosen  for  the  pictorial  representation  of  the  grid  in  the  section 
labeled  F. 

An  example  of  the  plotter  pictorial  representation  of  the  AREA 
option  is  displayed  in  Figure  11.  The  grid  cell  size  does  not  have  to 
be  distorted  to  display  a  true  picture  of  the  COM-GEOM  discrption  on 
the  plotter. 
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Table  XXII.  Sample  Output  for  AREA  Option 
(Compressed  for  Display) 


ON 

(o 


A 


ENTER  AREA 


AZIMUTH 

40. 00  Cl 

ELEVATION 

o.oco 

TARGFT  PARAMETERS 

X 

Y 

MINI  MOM 

-11  CO.  000 

-36.000 

MAXIMUM 

noo.oco 

36  .COO 

C  F  N  T  r  P 

0 . 000 

0.000 

DIMENSIONS 

200.000  ' 

72.000 

VIEW  PLANE 

HORIZONTAL  LENGTH 

200.000 

VERTICAL  LENGTH 

63.000 

DEPTH 

72.000 

BACK  Off  DISTANCE 

56.000 

CENTER 

O.OCO 

31.500 

HOF  Z  CELL  SIZE 

2.000 

VER1  CELL  SIZE 

2.000 

HORIZONTAL  RANGE 

-11 00.  POO 

100. OJO 

VERTICAL  RANGL 

O.OOC 

66.000 

NUMBER  HORI  CELLS 

1011 

NUMBER  VERT  CELLS 

3:1 

NUMBER  Of  CM  IS 

3333 

FIRST  SEED  TOR  RANDOM  NUMBER  GENERATOR 
OPTION  SET  TO  CHOOSE  RANDOM  POINT  IN  CEIL 


OPTION  SET  TO  PLOT  ON  ([ALCOMIP 
HORIZONTAL  PAGE  12.625 
VERTICAL  PAGF  5,125 

SCALE  IS  1.0  IN.  -  16.00  IN. 

OPTION  SET  TO  PLOT  ON  PRINTER 


Z 

.000 
63. ()C0 
3 1 .  !>C  0 
63. (.00 


Table  XXII.  Sample  Output  for  AREA  Option  (continued) 
(Compressed  for  Display) 


AZIMUTH  90 • 0 


ELEVATION 


0.0 


HORIZONTAL  CEIL  SIZE 
VERTICAL  CELL  SIZE 


2. COO  IN. 
2.000  IN. 


r  EESS=SE=5SSEi:SSE5SSSsESs=5:: 
SEEEEaS:======E=iSi=^SS=;;:i=g 


MHHHMNMNMHHNMHMNHHPPPI 


Table  XXII.  Sample  Output  for  AREA  Option  (continued) 
(Compressed  for  Display) 


•vj 


AZIMUTH  <50.0  ELEVATION  0.0 

HORIZONTAL  CELL  SIZE  IS  2.000  IN. 
VERTICAL  CELL  SIZE  IS  2.000  IN. 
AREAS  IN  SQ.CM. 


NUMBER  OIF  CELLS  HIT  iefc6. 

REGION  ITEM  PRESENTED  AREA 
1  40  0. 

5  101  .292257286*04 

9  653  0. 

13  3031  0. 

17  3031  0. 


REGION  ITEM  PRESENTED  AREA 
2  1041  0. 

6  100  .31767673E*05 

1C  654  «  3045 1 5  52E*  C  4 

14  3C31  0. 

IP  3031  C. 


ITEM  PRESENTED  AREA 

0  0. 

100  .356121?  32E*04 

652  „29935424E*04 

2701  0. 

3031  0. 


REGION 

ITEM 

PRESENTED  AREA 

REGION 

ITEM 

PRESENTED  AREA 

3 

100 

.  2B645104E  *04 

4 

100 

.356128326*04 

7 

651 

0. 

8 

652 

.299354246*04 

11 

2701 

0. 

12 

111 

0. 

15 

3031 

0. 

16 

3031 

0. 

19 

0 

0. 

20 

0 

0. 

ITEM 

PRESENTED  AREA 

ITEM 

PRESENTED  AREA 

40 

0. 

100 

.  31767678E*05 

101 

,392257286*04 

111 

0. 

653 

0. 

654 

•30451552E*04 

3031 

0. 

30  31 

0. 

3C31 

0. 

30  31 

0. 

Table  XXII.  Sample  Output  for  AREA  Option  (continued) 
(Compressed  for  Display) 


N) 


AZIMUTH  90.0 
TARGET  CENTER 


ELEVATION  O.C 

0.000  0.000 


31. 500  IN. 


CENTROID  OE  AREA 
H  ■  ,0370  M  . 

V  -  .75**  M  . 

NUMBER  flF  CELLS  1K66. 

CENTROID  OF  PERIMETER 
H  ■  .013*  M  . 

V  »  .7111  M  . 


NUMBER  OF  PERIMETER  CELLS 

220. 

FIRST  SEED  FOR  RANDOM 

NUMBER  GENERATOR 

0 

NEXT  SEED  FOR  RANDOM 

NUMBER  GENERATOR 

118000*7 

TIME  FOR  VIEW  2.335 

SECONDS 

^AZIMUTH 

90.000 

ELEVATION 

0.000 

TARGET  PARAMETERS 

X 

Y 

Z 

MINIMUM 

-lOC.COO 

-36.000 

.  oco 

MAXIMUM 

ICO. COO 

36.03C 

63.000 

CENTER 

C.COO 

C.000 

31 . 5C0 

DIMENSIONS 

200.000 

72.000 

63.000 

VIEW  PLANE 

HORIZONTAL  LENGTH 

200.000 

VERTICAL  LENGTH 

63.000 

DEPTH 

72.000 

BACK  OFF  DT  ST  ANCE 

56.000 

I  CENTER 

0.000 

31.500 

S  HORZ  CELL  SIZE 

2.000 

VERT  CELL  SIZE 

3.333 

HORIZONTAL  RANGE 

-100.000 

100.000 

VERTICAL  RANGE 

O.COO 

63.333 

NUMBER  HORZ  CELLS 

101 

NUMBER  VERT  CELLS 

20 

NUMBER  OF  CELLS 

2020 

V 


FIRST  SEEO  FOR  RANDOM  NUMBER  GENERATOR  116000*7 
OPTION  SET  TO  CHOOSE  RANDOM  POINT  IN  CELL 
OPTION  SET  TO  PLOT  ON  PRINTER 


Table  XXII, 


Sample  Output  for  AREA  Option  fcontinued) 
(Compressed  for  Display] 


-4 

W 


AZIMUTH  90.0  ELEVATION  0.0 


F  < 


HORIZONTAL  CELL  SIZE  2.000  IN. 

VERTICAL  CELL  SIZE  3.333  IN. 

r 

2  z 

22  2 2 22 1 21222222 
221121111111111111122 
21111111111111111111122 
2111111111111111111111112 

22  2  222222  222222222  22 1 1 1 1  1 1 1  1 1  1 1 1 1  1 1 1 1  1 1 1 1 1 1 1 1 2 22 222222222  222222222  2222 
21122121111112111111111221111  ],  11111  Ill  I  lllllllllUllilnnmiiizniimimjjj 
211  ii  u  uni  ii  ii  in  in  ii  ii  uni  imm  liiuiii  liiiiin  in  limn  111111111111111122 

21111111111111111111111111  inn  minim  1111111111111111111111111111111111111111112 
22111H11  m  liimiii  m  miiiiii  in  n  in  n  n  ini  inn  n  mmiiiui  mi  n  m  in  muzz 
2 1 1 1  i  i  i  in  1 1 1  i  n  l  i  i  i  i  i  n  in  l  i  l  n  i  i.i  n  i  m  n  nil  n  i  i  m  i  l  i  in  m  in  1 1  i  i  in  n  m  i  i  i  i  nn  1 1 12 

znmnn  m  in  m  nnn  n  nm  m 1  m  n  innnn  mini  ninm  inn  limn  iniinim  11112 

*??H111111111111111111111111111111111 111111 111 11 11  nnmnn  nnnnnniinnnnnnm  1111122 
2  inn  111 11 111111111111111 1112111 1111 11121111211 111111121111121111211111111111111 1112 111111 1121212 
2222222222222211111111111122222  2222222222  2222  222222222  22222  2222  2222211111 11 11112  22222222  2  22 
211111111112  211111111112 

22111111122  2111111222 

2221212  211122 
^  2  2  222 


AZIMUTH  90.0  ELEVATION  0.0 

HORIZONTAL  CFLL  SIZE  IS  2.000  IN. 
VERTICAL  CELL  SIZE  IS  3.333  IN. 
AREAS  IN  SQ.CM. 


NUMBER 

OF  CELLS  HIT  1110. 

REGION 

I  TLM 

PRESENTED  AREA 

REGION 

ITEM 

PRESENTED  AREA 

1 

AO 

0. 

2 

1  C  A 1 

0. 

5 

101 

•  38  709600E ♦ 0A 

6 

100 

•  3 1 5  f 98  29E ♦ C  5 

9 

t  53 

0. 

1C 

65  A 

.288171 A7E*0A 

13 

3C31 

0. 

1A 

3031 

C. 

1  7 

30  31 

0. 

18 

3031 

0. 

TOTAL 

AREA 

.A77A16A0E+05 

ITEM 

PRESENTED  AREA 

1  TEM 

PRESENTED  AREA 

C 

0. 

0 

0. 

ICO 

.292A7253E40A 

100 

.  35698853E  +  QA 

651 

0. 

65  2 

.292A72  53E  *0  A 

1 C  A 1 

0. 

2  701 

0. 

3031 

0. 

3031 

0. 

REGION 

I  TEM 

PRESENTED  AREA 

REGION 

ITEM 

PRESENTED  AREA 

3 

100 

. 292 A7253E  *0A 

A 

100 

.3569B853E«0A 

7 

651 

0. 

8 

652 

.2  92A7253E  *QA 

11 

2701 

0. 

12 

111 

0. 

15 

3031 

0. 

16 

3031 

0. 

19 

0 

0. 

20 

0 

0. 

ITEM 

PRESENTED  AREA 

ITEM 

PRESENTED  AREA 

AO 

0. 

100 

. 31569829E  *05 

101 

, 38709 600E+OA 

111 

0. 

653 

0. 

65A 

.2BB171A7EA0A 

3031 

0. 

3031 

0. 

3031 

0. 

3031 

0. 

Table  XXII.  Sample  Output  for  AREA  Option  (continued) 
(Compressed  for  Display) 


AZIMUTH  90.0  ELEVATION  0.0 

TARGET  CENTER  O.COO  G.000  311.500  IN. 

CENTROID  OF  AREA 
H  -  .03<*0  M  . 

V  »  , 757R  M  . 

NUMBER  OF  CELLS  1110. 

CENTROID  OF  PERIMETER 
H  •  .0397  N  . 

V  •  .7126  M  . 

NUMBER  OF  PERIMETER  CELLS  203. 

FIRST  SEED  FOR  RANDOM  NUMBER  GENERATOR  11600CW 

NEXT  SEED  FOR  RANDOM  NUMBER  GENERATOR  7201H3 

TIME  TOR  VIEW  .721  SECONDS 

TIME  FOR  AREA  3.05G  SECONDS 

LEAVE  AREA 


on 

3 

nQOKa 

T 

9 

10 

i  r 

TT 

13n 

TT 

TT 

16 

i7 

18 

20 

21 

22 

23 

121 

25  [n 

27j 

28 

29 

30 

31 

32 

33 

,34 

35 

36  37 

38 

39 

]*£ 

RWBI 

RlKi 

£ 

R 

E 

A 

_ 

_ 

j__ 

L_ 

L 

1 

_| 

“1 

H-1 

_ 

! 

t— 

i 

1 

1 

1 

1 

___ 

___ 

_ 

_2 

_ 

j 

I 

N 

C 

M 

_ 

I 

: 

: 

; 

9 

ill 

— 

1 

_ 

r- 

i 

”1 

T1 

_ 

T 

T 

: 

i 

— 

M 

H 

— 

P 

r— i 

f— 

_9 

in 

— 

n 

n 

P 

— 

# 

T 

T 

i 

— 

i  i 

j  : 

__ 

L 

r 

~ 1 

j 

L 

r— j 

J 

_ 

_ 

i 

! 

i 

— 

Figure  10.  Sample  Input  for  AREA  Option 
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AZIMUTH  90.0  ELEVATION  .0 
SAMPLE  INPUT  FOR  GIFT  PROGRAM  NOV.  30.1973 

SCALE  IS  1 .0  IN-  =  IB. 00  IN. 


Figure  11.  Plot  from  AREA  OPtion  Using  the  Sample  Input 


B.  CHECK  Option 


The  CHECK  option’s  basic  task  is  to  search  for  overlapping  regions. 
It  also  provides  silhouettes,  presented  areas  and  volumes  of  regions 
from  the  front,  side  and  top  views.  It  can  search  for  the  phanton  armor 
that  is  generated  by  the  GIFT  code  when  two  adjacent  regions  described 
as  air  use  different  air  space  codes.  It  can  compute  the  normal  thick¬ 
nesses  of  the  region  at  the  entrance  and  exit  intersection  points  of 
selected  rays  and  the  rotation  and  fallback  (azimuth  and  elevation) 
angles  of  a  vector  normal  to  the  entrance  and  exit  surfaces. 

The  CHECK  option  uses  a  free  form  type  of  input  which  consists  of 
a  left  adjusted  code  word  in  columns  1  through  10  and  additional  data  in 
columns  11  through  80.  All  of  the  code  words  are  optional  except 
"REGION”.  "REGION"  initiates  the  execution  of  the  CHECK  option.  The 
code  word  "REGION"  will  be  assumed  on  any  input  card  which  has  columns 
1  through  10  blank.  Figures  12  through  20  describe  the  input  for  the 
CHECK  option. 

Table  XXIII  depicts  the  output  of  the  CHECK  option  obtained  by 
using  the  sample  target  COM-GEOM  description  contained  in  Table  I  and 
the  input  data  for  the  CHECK  option  in  Figure  21.  The  CHECK  option 
output  for  each  region  consists  of  three  parts.  The  first  part 
consists  of  an  identification  line.  The  identification  line  contains 
the  Region  Identification  Code  number  or  Air  Space  Code  and  (if  enough 
room  has  been  allowed  in  the  MASTER-ASTER  array)  the  alphanumeric  de¬ 
scription  of  the  region.  The  second  part  consists  of  four  lines. 

The  first  line  describes  the  grid  cell  and  the  last  three  lines  de¬ 
scribe  the  region  enclosing  RPP.  The  third  portion  depicts  the  front, 
side,  and  top  views  consisting  of  the  computed  presented  area  and 
volume  and  a  printed  silhouette  of  each  view  of  the  region.  The  com¬ 
pleted  volume  of  region  6  in  Table  XXIII  is  5287.7  for  the  front,  9891.1 
for  side  and  20031.0  for  top.  The  volumes  for  all  three  views  should 
be  roughly  equivalent  but,  in  this  case,  the  region  is  basically  a 
hollow  box  and  those  plates  describing  the  sides,  top,  and  bottom  are 
missed  by  the  rays  in  the  front  view;  similarly  plates  are  missed  in  the 
side  and  top  views.  In  this  case,  the  volume  of  the  region  should  be 
the  sum  of  all  three  views.  The  character  printed  depicts  the  number 
of  pairs  (one  entering,  one  exiting)  of  intersections  the  ray  made  with 

the  region.  This  technique  helps  to  better  visualize  the  region.  The 

top  view  of  region  6  in  Table  XXIII  depicts  a  hollow  shell  apparent  by 
the  printer  character  "2"  with  an  elliptical  hole  in  the  top  or  bottom 
side  apparent  by  the  printer  character  "1".  If  the  number  of  pairs  of 
intersections  is  greater  than  9,  an  "M"  is  printed.  If  an  error  is 
encountered  by  the  ray,  a  "*"  is  printed.  The  front  view  depicts  the 
0  degree  azimuth  and  elevation,  the  side  view  depicts  the  270  degree 
azimuth  and  0  degree  elevation,  and  the  top  view  depicts  the  270  degree 
azimuth  and  90  degree  elevation  aspect  angles  of  the  COM-GEOM  de¬ 
scription.  The  horizontal  axis  of  the  printer  plot  is  numbered  from 
the  minimum  to  maximum  value  of  x  or  y  of  the  region  RPP.  The  vertical 

axis  of  the  printer  plot  is  numbered  from  the  maximum  to  minimum  of  y  or 

z  of  the  region  RPP. 


76 


1-10 

11-20 

21-80 

'CELL  SIZE’ 

CELSIZ 

FORMAT  (A6,A4,F10.0) 

CELSIZ  -  Specify  the  vertical  length  of  the  grid  cell  (horizontal 
length  of  grid  cell  is  the  number  (usually  6)  of  vertical 
lines  per  inch  divided  by  10  times  CELSIZ) 

(Default  =  0.0) 

Figure  12.  CELL  SIZE  Card  for  CHECK  Option 


1-10 

11-20 

21-80 

’INCREMENT  ’ 

CELINC 

FORMAT  (A6 , A4 , F10 . 0) 

CELINC  -  Specify  the  number  of  lengths  one  of  the  dimensions 
of  a  region  RPP  is  divided 

(Default  =  10.0) 

Figure  13.  INCREMENT  Card  for  CHECK  Option 


1-10 

11-20 

21-80 

’MIN  AREA’ 

AMIN 

FORMAT  (A6,A4,F10 .0) 

AMIN  -  Specify  the  minimum  area  allowed  for  a  grid  cell. 

(Default  =  1.0) 

Figure  14.  MIN  AREA  Card  for  CHECK  Option 
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1-10 

o 

CD 

1 

’ALLDEP ’ 

FORMAT 

(A6,A41 

Print  the  normal  depths,  rotation  and  fallback  angles  for  all  regions. 
Figure  15.  ALLDEP  Card  for  CHECK  Option 


1-10 

11-15 

16-20 

21-80 

’ARMDEP f 

ILWR 

IUPR 

FORMAT  (A6 , A4 , 215) 


Print  the  normal  depths,  rotation  and  fallback  angles  for  armor  regions 
only. 

ILWR  -  Specify  lower  limit  of  the  armor  region's  item  codes. 

IUPR  -  Specify  upper  limit  of  the  armor  region's  item  codes. 

(Default  "ILWR"  =  100,  "IUPR"  =  199) 

Figure  16.  ARMDEP  Card  for  CHECK  Option 


1-10 

11-20 

21-30 

31-40 

41-80 

’VIEW  ’ 

VIEWC 1) 

VIEW(  2 ) 

VIEWC  3 ) 

FORMAT  (A6,A4,3(AS,5Xn 

VIEW(I)  -  Specify  codes  that  designate  which  views  are  to  be  checked. 
Left  adjusted  codes  are: 

"FRONT"  =  Azimuth  0°,  Elevation  0° 

"SIDE"  =  Azimuth  270°,  Elevation  0° 

"TOP"  =  Azimuth  270°,  Elevation  90° 

"ALL"  =  All  three  previous  views 

(Default  =  "ALL") 

Figure  17.  VIEW  Card  for  CHECK  Option 
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1-6 

7-10 

11-20 

21  -30 

31-40 

4  1  -SO 

51-60 

61-70 

71  -00 

CflRLH  1  ) 

C00EG1 1 ) 

CODES! 2 ) 

CODES! 3 ) 

CODES! 4 > 

CODES  f  5 ) 

CODES ( 6  ) 

CODES! 7  t 

FORMAT  (A6 , A4 , 7 (A3, 7X) ) 

CARD (1 )  -  "OPTION”  Specify  options  to  use 

-  "NO"  Specify  options  not  to  use 
CODES(I)  -  Left  adjusted  codes  with  one  word  for  every  10  columns. 

Only  the  first  three  characters  of  each  code  word  is  required. 
Codes  are: 

"CHK"  or  "CHECK"  -  Check  regions  for  overlapping 

"PICTUR"  -  Plot  silhouettes  of  regions  on  printer 

"AIR  CHECK"  -  Check  air  regions  for  holes  or  voids 

"DESCRIPTION"  -  Print  solids  of  region  and  ray  intersections 

"REGIONS"  -  Print  ray  and  intersections 

"RAY"  -  Print  ray  history  by  region 

"COMPONENT"  -  Print  ray  history  by  item  code 

(Default  "OPTION"  =  "CHECK"  and  "PICTUR"  ;  "NO"  =  all  others) 

Figure  18.  OPTION  Card  for  CHECK  Option 


1-10 

11-80 

’RESET’ 

FORMAT 

(A6,A4) 

Reset  all  default  values: 

"VIEW"  =  "ALL" 

"OPTION"  =  "CHECK"  and  "PICTUR" 

"NO"  =  "REGION",  "RAY"  and  "COMPONENT" 

"INCREMENT"  =  10.0 

"CELL  SIZE"  =  0.0 

"MIN  AREA"  =  1.0 

"ALLDEP"  =  False 

"ARMDEP"  =  False 

"ILWR"  =  100 

"IUPR"  =  199 


FIGURE  19.  RESET  Card  for  CHECK  Option 
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1-10 

11-15 

16-20 

71-75 

76-80 

•REGION ’ 

LIST!  1  ) 

LISTC  2 ) 

LISTC 13) 

LISTC 14) 

FORMAT  (A6,A4,14A5) 

LIST(I)  -  Signify  which  regions  are  to  be  checked  and/or  pictured. 

Region  numbers  or  code  words  are  allowed.  Allowable  code 
words  are: 

"ALL"  -  Do  all  regions 

"ALL  EXCEPT"  -  Check  or  picture  all  regions  except  those 
listed 

"THRU"  -  Through,  "100  thru  150"  means  do  regions  100  thru  150 

"END"  -  Last  region  number,  "100  THRU  END"  means  do  regions 
100  through  the  last  region 

(If  Cols  1-80  are  all  blank,  terminate  CHECK  Option) 


Figure  20.  REGION  Card  for  CHECK  Option 


The  horizontal  and  vertical  grid  cell  lengths  are  the  same  for  all 
three  views  and  are  adjusted  to  present  a  "true"  picture  on  the  printer. 
The  grid  cell  lengths  can  be  determined  a  number  of  different  ways. 

The  default  method  for  determining  the  grid  cell  lengths  is  accomplished 
by  finding  the  smallest  of  either  the  maximum  vertical  dimension  or  the 
maximum  horizontal  dimension  of  all  three  views  and  dividing  it  into 
ten  equal  segments.  If  the  area  of  the  grid  cell  is  less  than  the 
default  (1.0)  or  a  specified  minimum  area,  then  the  grid  cell  lengths 
are  adjusted  to  equal  the  minimum  area.  If  the  region  would  take  more 
room  than  allowed  on  the  printer  page,  the  grid  cell  lengths  will  be 
adjusted  so  that  it  .will  fit.  The  printout  contained  in  Table  XXIII 
portrays  the  default  as  well  as  some  manual  methods  of  selecting  the 
grid  cell  size.  The  vertical  cell  length  (6.0)  specified  in  the  second 
check  of  region  6  is  overridden  because  the  printer  plot  would  not  fit 
the  page. 

The  lines  labeled  B  through  G  in  Table  XXIII  are  an  example  of  the 
printout  obtained  by  using  the  input  card  whose  printout  is  labeled  A. 
The  line  labeled  B  is  a  header  line  denoting  the  grid  cell  location  in 
the  matrix  of  the  region  silhouette.  The  lines  labeled  C  through  G 
contain  information  similar  to  the  error  print  for  overlapping  regions 
previously  discussed  in  Section  II. E,  GIFT  Basics.  The  lines  labeled  C 
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Figure  21.  Sample  Input  for  CHECK  Option 


Table  XXIII.  Sample  Output  for  CHECK  Option 
(Compressed  for  Display) 

ENIER  CHECK 
REGILN  b 

REGION  6  ITEM  100  SPACE  0  UISCMPIIUN  BUOY-CENTER  6-20-11-7-0-9-10  RPP 

IIOMZllNlAl  CHI  SIZE  5.32  VE  K  I  I C  *1  CEIL  SIZE  7.20  AREA  OF  CEIL  31.10 

XMIN  -75. CC  ANA*  75.00  A  l  E  NG  III  150.00 

y  MI  N  -36.00  YMAX  36.03  YLENGIII  72. OC 

Z  Ml  N  12.00  Z  M  A  X  50. 0J  /LENGTH  36. OC 

slot  iur 

ARIA  VUEUME  ARIA  VOLUME 

5955.5  9091.1  10006.5  2C031..0 

X-  1  2  35  56  ZH 9 01235567 090123556  70901  2  35  5  X-  12  35 5  6 70 9  0 l 2 3  5 5 6 7 H90 1  2 3  5 5  6 7 090 1 2  35  5 

Z  r 

1  222222  2222222222222222222222222  2222  1  2  1  1  1  1  1  2 2 2 2 2 2 22 22  22 22 2 22 2 2 2 2 22  1  1  1  1  1  2 
2  22222222222222222222222222222222222  2  2 2 2222 2 2 2 2 222222 2 222222 2 222 222 22 222 
3  22222222222222222  222/22222222222222  3  ZZZZ ? ZZ Z ZZ ZZ ZZ Z Z ZZ ZZZ ZZZ ZZ Z ZZZ ZZ ZZZ 

5  22  2222222222222222222222222  22  5  22  22  22  2  2  22  2  2  22  1  1  1  1  1 11 1  22  2  2  22  222  22  222 

5  2  22222222222  222222222222  2  5  22  22  2  2  2  2  2  2  2  2  1  1  1  1  1  1  1  111  1  1  2  2  2  2  2  22  2  2  2  2  2 

6  22  22  222222221  1  1  1  1  1  111  1  1122  2  2  22222222 
7  222222222222  22  1  1  1  1  111  1  22222  2  22222222 
0  22222222222222222222222222222222222 
9  22222222222222222222222222222222222 
0  21 1111222222222222222222222221 1 1112 

CFEL  SIZE  6. 

REGION  6 


1  RUN  1 

AREA  VOLUME 

2653.0  5207.7 

T-l 2355670901 2 35507 
Z 

1  22222222222222222 

2  22222222222222222 
3  22222222227222222 
5  22222222222222222 
5  22222272227227222 


REGION  6  IIFM  100  SPACE  0  OtSCRIPlION  BUDT-tENTER  6-20-19-7-0-9-10  RPP 


HOPIZONIAL  cm  SIZE  3.75  VEREICAl  CEll  SIZE  6.25  ARFA  OF  CEIL 

XM|N  -75. OP  XI1AX  75.00  IIIENGTM  150.00 

TMIN  -  36.00  UMAX  3  6.00  VLIENG1II  72.00 

ZMIN  12.00  ZMAX  50.00  ZLIENGIH  36.00 


2  3 


55 


I  RONt 

AREA  VOLUME 

26  71.9  5  35  3.0 

Y-l 7355670901 235S67M9 

Z 

1  7722222222227222222 

2  2222222222222222222 
3  2222222222222222222 
5  2222222222222222222 

5  2222222222222222222 

6  2222222222222222222 


S  1  01 

AREA  VOLUME 

5156,3  10312.5 

X-  1  23  5  56  7H9012  3556  7  0901  2  15  56  7H901  7  361567P90 

1 

1  2222222222222222222222222222222222222222 

2  2222222222222222222222222222222222222222 
3  2222222222222222222222222222222222222222 
5  2 27 2222222222 2 22222 22 22222222222222 2222 2 

5  22  2222222222222222222222222222  22 

6  2  22222222222222222222222222  2 


II  UP 

AkEA  VOLUME 

11250.0  20353.0 

X  -1235561  76961235  5  67090  1235  5  6  70901235  6670  90 
If 

II  21111112222  2  2222222  2  2222227  2  22  2221111112 

2  21111112222222  22  2227  222222,2  2222221111112 

3  2222222222222222222222222272222222222222 
5  2222222222227222222222222222222222222222 

5  2222222222222271111111111222222222222222 

6  222222222  2  2  222  1  1  1  1  111  11  111  2  2  222222222222 
7  2222222222227211111111111122222222222222 
IS  22  2227  222222  27  21  111  111)  112,2  222222222222  2 
9  2222222222222222222222222222222222222222 
0  2222222722222222222222222222222222222222 


II  21  111112222222222222  222222  2  222222111  1112 


1NCRIMENI  1. 

nPIIPN  REGION  RAY  COM  0E5 

VIEW  ERIJN1 

15 


REGION 


Table  XXIII. 


Sample  Output  for  CHECK  Option  (continued) 
(Compressed  for  Display) 


H 


-3.000 


’>2.000 


HI 


1  IV 


1 


NLMRrR  m  1 N  t ( R  S | C  T I  OH  S 


NUMBIR  OF  INTERSECT  1  UN  S  OF  PAY  ANO  REGION  |A  IS  1 

Rfr.lON  ITEM  0151  IN  OIST  OUT  I  OS  SOL  SUPr  SOL  SURF 

IA  BO  3 1  2B.SI719  29.  5  7<5>2  1.13  30  19  -1  5  -1 


X  IN 

-22. A  172 


Y  IN 
-3.0000 


P  t  G I  ON 


1A  ITLM 

OP  SOLID  TYP 
♦  1A  SPH 


3031  SPACE 
R  IN 

2 .00001 


0  DESCRIPTION 
POOI  103 

9.99099  R.OCOO 


NAN-HEAD 
SURF!  SURFO 


1  A- 1  3 

X  IN  Y  IN 

A. 0000  -3.0000 


7  IN 
32.0000 

SPII 
7  IN 
32. OOCO 


X  (JUT 
-23.5702 


X  OUT 
-A  .0000 


starting  poini  or  ray 

D1RFCT  ION  CITS  INFS  OF  RAY 


O.OOCGO 

-1 .00000 


-l.OCOCl 

c  ,rc  uu 


57.000C1 

0 . oooco 


NUMBER  OF  INTERSECTIONS  0 F  RAY  AND  ALE  C0NPIJNEN1S  3 

REGION  (INI  PEG  ION  (HUT) 


SOL  ID 


ITEM 

DISI  IN 

disi  our 

10S 

SEIRI 

IIP 

►  ♦  4  ♦  4 

'♦♦♦♦♦♦ 

0.00  0 

0  0 

0 

303  1 

2. 

ocoo 

10.0000 

B.O 0  IS 

15  1 

15 

101 

28. 

A  1  72 

29.5  702 

1.15  5 

19  - 1 

5 

NUMBER  OF 

INI C  R  SFC 11 UNS  OF 

PAY  ANO  ALE 

REGIONS  IS 

RE  GION 

ITEM 

D1ST  IN 

OIST  OUT 

LOS 

SOL 

19 

0»* 

2 .0000  !♦< 

0 

1A 

3C31 

2 .00001 

9.99999 

P.OCOO 

15 

1  9 

0 

9.99999 

28.51719 

IB. SI  72 

15 

5 

101 

2P.A1719 

29.37022 

1.1530 

I  9 

II 

3.000  V 

52.000 

10  2  IV 

1  NUMBER 

or  INTERSECTIONS 

NUMBER  UF  INI  r  PSF  c  I  IONS  nF  PAY  AND  REGION  1 «.  |S  1 

REGION  ITEM  IJIST  IN  DISI  OUI  LOS  Sill  SUPI  Sni  SURF 

1A  3031  2B.S1719  29.57022  1.1530  19  -1  3  -1 


X  1  N 

-22. A1 72 


Y  IN 
3.0000 


P  E  G  I  UN 


ja  him 
OP  SOT  10  TYP 
♦  1A  SPH 


3031  SPACE 
P  IN 

1 .99999 


0  OE  SCM  PUTIN 
P  LIU  I  LOS 

1D.G0001  0.0000 


MAN-IIF  AD 
SURFI  SURFO 


1  A-13 

X  IN  Y  IN 

5.0000  3.0000 


7  IN 
52.0000 

SPH 
7  IN 

52.0000 


SI  API  INC,  POINT  OF  RAY 
0  IPEC I  ION  COSINES  Of  PAY 


N  .00000 

-  1 • OuOOO 


2.59999 
0 .OOOCO 


52 .00001 

0.00000 


NUMBIR  OF  INTFPSFt I  IONS  OF  PAY  AND  ALE  CHMP0NEN1S  3 

R  t  G  1  ON  l|N|  REGION  KJUU 


REGION 

ITEM 

01S1  IN 

OIST  OUT 

EOS 

STU  SURE 

SOI 

SURE 

X  IN 

Y  IN 

1  9 

0  4  4 

4444444444 

1 .9999944 

0  0 

1  A 

l* 

3.0000 

15 

30  3  1 

1 .99599 

10.00CG1 

e.ocoo 

1  A  1 

1  A 

-1 

A. CCOC 

3.0000 

19 

0 

10.00001 

2B. 51719 

18.5172 

1  A  -  | 

19 

-  1 

-A .coco 

3.0000 

rj 

101 

2H.A 1719 

29.5/022 

1.13*0 

1  9  -1 

5 

-1 

-22.51 72 

3 .OOCO 

l  IN 

52.0000 

32.0900 

52.0000 

52.0000 


Y  our 
-3.0000 


Y  OUT 
-3.0000 


7  OUT 
52.0000 


7  OUT 
52.0000 


SUPI 

X  IN  Y 

IN 

7  1  N 

X  UUT 

Y  UUT 

7  UUI 

0 

c  < 

000 

5  2 . OOC* ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ 

-3.000 

52.000 

15 

-1 

A. 000  -3. 

000 

52.000 

-A. 000 

-3.000 

52.000 

fJ 

-1 

-22.517  -3. 

000 

52.000 

-23.570 

-1.000 

5? . 000 

A 

SURE 

SOL 

SURr  X  IN 

Y  IN 

7  IN 

X  UUI 

Y  UUI 

0 

15 

- 

3.0000 

52.0000 

A.OOOO 

-3.0000 

1 

15 

-1  A.OOOO 

- 

3. OCOO 

52.0000 

-A  .0000 

-3.0000 

-1 

19 

-1  -A.OOOO 

- 

3.0000 

52.0000 

-22.51 72 

-3 .0000 

-1 

5 

-1  -22.5172 

- 

3.0000 

52.0000 

-23.5702 

-3.0000 

X  OUT 
-2  3  .  5  702 


x  OU  I 
-A.OOOO 


Y  OUT 
3.0000 


Y  OUT 
3. 0000 


ITEM 

01SI  IN 

UlSI  UUI 

LOS 

SGI  10 

SUP  1 

SUL  10 

SURE 

X  IN 

Y  IN 

7  IN  X  UUI 

Y  UUT 

1  (Hi  1 

111** 

0.00 

0 

0  0 

0  0  0 

3.000 

52 . OOG*  4  4  4  4  4  4  4  4 

l.OCO 

52.000 

303  1 

2.0090 

lO.CoOO 

8.90 

IS 

15  1 

15  15  - 1 

A. 000 

3.000 

52.000  -A. 000 

3.000 

52 . 000 

101 

28.5172 

29.5702 

1.15 

5 

19  -1 

5  3-1 

-22.517 

3.000 

52.000  -23.570 

1. 000 

52.000 

NUMBER 

Uf  INI  FRSFC  1  1UNS  (JF 

RAY  ANO 

ALL 

RLGIL'NS 

IS  A 

x  uui 
A  .  0000 
-A.OOOO 
-22.A172 
-23.5702 


Y  OUT 
3.0000 
3.0000 
J.OOOO 
3.0000 


SPACE 

LOS 

J4  4  44  4  4  4 

3  18. A2 

9  0.00 


7  Ull  I 
52.0000 
52.0C00 
52.0000 
52.0000 


i  out 

52.0000 


2  OUI 
52.0000 


L  IIS 

3  18.52 

9  0.00 


7  UUI 
52.0000 
52 . 0000 
32 .0000 
52.0000 


Table  XXIII 


Sample  Output  for  CHECK  Option  (continued) 
(Compressed  for  Display) 


REGION 

14 

item 

HOR IZONTAL 

CELL 

SIZE 

xmin 

-5.00 

XMAX 

YMIN 

-5.00 

YMAX 

ZM1N 

47.00 

ZMAX 

FRONT 

A  R  F  A 

120.0 

Y-12 

Z 

1  11 
RESET 


3031  SPACE  0  DESCRIPTION  NAN-HEAD 


1  A- 1  3 


6.00  VERTICAL  CELL  SIZE  10.00  AREA  OF  CELL 

5.30  XLENGTH  10.00 

5.00  TLENGTH  10.00 

57.00  ZLENGTH  10.00 


VOLUME 

960.0 


SIDE 

AREA  VOLUME 

0.0  0.0 

X-l 

z 

1 


SPH 


60.00 


TOP 

AREA  VOLUME 

0.0  0.0 

X-l 

Y 

1 


OPTION  AIR  CHECK 


00 

-p. 


MIN  AREA 

6 

• 

ARHDEP 

REGION 

4 

19 

REGION 

4 

I  TEM 

100  SPACE  0 

DESCR1PT  ION 

8O0Y-RE  AR 

4 

HORIZONTAL  CELL 
XMIN  -100.00 
YMIN  -36.00 
ZMIN  12.00 

SIZE 

XMAX 

YMAX 

ZMAX 

4.32  VERTICAL 

-75.00  XLENGTH 
36.00  YLENGTH 
40.00  ZLENGTH 

CELL  SIZE 
25.00 

72.00 

36.00 

7.20 

AREA  OF  CELL 

FRONT 

AREA 

VOLUME 

2643.8 

34  534.31 

Y-12345678901234567 

Z 


1  11111111111111111 
2  11111111111111111 
3  illiniums  mi 
A  11111111111111111 
5  11111111111111111 


SIDE 

AREA 

VOLUME 

559.9 

35269.2 

X -1 2  34  56 
Z 


1  1 

2  11 

3  1111 

4  Mill 

5  mm 


ARB8 


31.10 


TOP 

AREA 

1555.2 

X  - 1 2  3  4  5  6 
Y 

1  11 

2  11111 

3  111111 

4  nun 

5  mm 

6  umi 

7  111111 

b  mm 

9  1 1 1 1 1 

0  11 


VOLUME 
36170, 8 


Table  XXIII 


Sample  Output  for  CHECK  Option  (continued) 
(Compressed  for  Display) 


'view 

H  V 

ROT ( I N  1 

FB(IN) 

LOSUNJ 

FRONT 

( 

7-  1) 

O.C 

0.0 

3.214 

FRONT 

( 

3-  2) 

0.0 

0.0 

9.  b4  3 

FRONT 

116-  21 

0.0 

0.0 

9.643 

FRONT 

(12-  51 

0.0 

0.0 

16.071 

FRONT 

1 

8—  41 

0.0 

0.0 

22.600 

FRONT 

( 

4-  51 

0.0 

0.0 

25.000 

FRONT 

(17-  51 

0.0 

0.0 

3.000 

|  SIDE 

( 

6-  II 

-115.6 

0.0 

70.368 

SIOE 

( 

5-  21 

-L15.6 

0.0 

66.221 

SIDE 

( 

3-  3) 

-115.6 

0.0 

57.926 

SIOE 

( 

t-  3) 

-115.6 

0.0 

70.36b 

SIDE 

( 

5-  41 

-115.6 

0.0 

66.221 

SIOE 

< 

4-  51 

-115.6 

0.0 

62.074 

TOP 

( 

5-  11 

180.0 

41.8 

29.256 

TOP 

( 

2-  3) 

180.0 

41.0  : 

14.742 

TOP 

( 

5-  41 

100.0 

41.8 

29.258 

TOP 

( 

2-  61 

180.0 

41.8 

14.742 

TOP 

( 

5-  71 

180.0 

41.8 

29.250 

TOP 

( 

2-  91 

18C.0 

41.8 

14.742 

OP 

( 

5-101 

180.0 

41.8 

29.256 

NURMI  INI 

ROTtUlUT  1 

F8 ( OUT  1 

tUS (OUT  1 

N(JR  M  (  OUT  ) 

3.214 

180.0 

41.8 

3.214 

2.390 

9.643 

180.0 

41.8 

9.64  3 

7.  L93 

9.643 

180.0 

41. e 

9.643 

7.193 

16,071 

180.0 

41.8 

16.071 

11.988 

22.500 

160.0 

41.8 

22.500 

16.784 

25.CC0 

180.0 

0.0 

25. COO 

25.000 

3. COO 

115,6 

0.0 

3.000 

1.298 

63.438 

115.6 

0.0 

70.368 

63.430 

59.700 

115.6 

0.0 

66.221 

59.700 

52.222 

115,6 

0.0 

5  7.926 

52.222 

63.438 

115.6 

0.0 

70.368 

63.436 

59.700 

115,6 

c.o 

66.221 

59.7Q0 

55 . 961 

115.6 

0.0 

62.074 

55.961 

19.486 

0.0 

-90.0 

29.258 

29.258 

9.819 

0,0 

-90.0 

14.742 

14.742 

19.486 

0,0 

-90.0 

29.258 

29.250 

9.819 

0,0 

-90.0 

14.742 

14.742 

19.486 

0.0 

-90.0 

29.258 

29.256 

9.819 

0.0 

-90.0 

14,742 

14.742 

19.486 

0.0 

-90.0 

29.258 

29.258 

Table  XXIII.  Sample  Output  for  CHECK  Option  (continued) 
(Compressed  for  Display) 


]  1  1  1  1  1  l  1  1  1  1  1  1  1  WARNING  -  PIUNTOM  ARMOR  GENHRATIO  FUR  PAY  11111111111111 


S  TAP  1  INC, 

P01  Nl 

OF  RAY 

-9.6H0B6 

12. T  6912 

63.00000 

DIRECT  ION  COS  1 NE  S  OF  RAY 

o .eoeoc 

J.OOOOl 

-1 .COOOO 

NUMBER  OF  1 N T F R S F C I  1 UNS  OF  RAY  ANO  All  COMPUNENIS  3 

RE  GIUN 

(INI  P TCI  ON  (OUT) 

StlL  10 

SOL  10 

SPACE 

ITEM  OIST  IN 

OIST  UUT 

LUS 

SUM 

SURF 

X 

IN  Y 

IN  I  IN 

X  UUT 

Y  0U1 

7  OUT 

LUS 

101  9 

.  290 A 

12.6817 

3.39  5 

5  1 

5  19  1 

-9. 

667  12.669  53.710 

-9.687 

12.669 

50.318 

3  3.32 

111  lb 

•  CCOO 

16.0000 

0.00  0 

0  0 

0  0  0 

-9. 

687  12.669  67.000 

-  9 . 6  H  7 

12.669 

67.000 

2  36.00 

100  SO 

.0000 

51.0000 

1.00  6 

20  -5 

6  6-5 

-9. 

687  12.669  13.000 

-9.687 

12.669 

12.000 

9  0.00 

NUMBER  OT  INTERSECT  IONS  OF  RAY  AND  All  PFGIONS  IS  A 

REGION 

ITEM 

DIS1  IN 

OIST  OUT 

LOS 

SOL  SURF  SOL 

SURT 

X  IN 

Y  IN 

2  IN 

X  OUT 

Y  I1U1 

2  OUT 

5 

101 

9 . 29039 

12.66166 

3.3913 

5  1  19 

1 

-9.6868 

12.6691 

53.7096 

-9.6868 

12.6691 

50.3183 

19 

0 

12 .68166 

16.00000 

3.3183 

19  1  20 

6 

—9.6866 

12.6691 

50.3183 

-9.6868 

12.6691 

67.0000 

20 

0 

16.00000 

50. C 0000 

36.0COO 

2C  6  20 

-6 

-9,6868 

12.6691 

67.0000 

-9.6868 

12.6691 

1 3.C000 

6 

100 

50.00000 

61 .00000 

l .0000 

20  -5  6 

-5 

-9.6668 

12.6691 

13.0000 

-9. 6868 

12.6691 

12.0000 

INI EP5FCT IONS 

OF  ALL  SUL  I  OS  AND  RAY  NUMBIR  1909 

snuo  i y p 

R  IN 

POUI 

LUS  SURF  1 

SURTO 

X  I  N 

Y  IN 

2  IN 

X  UUT 

Y  UUT 

2  OUI 

5  ELL 

9.29039 

20. 70961 

11.6192  1 

1 

-9.6868 

12.6691 

53.7096 

-9.6868 

12.66911 

6  2 . 2  90  6 

6  RPP 

1 5 . CO  000 

51. COOOO 

36.0000  6 

5 

-9.6868 

12.6691 

68.0000 

-9.6868 

12.6691 

12.0000 

19  ELL 

12.66166 

17.31836 

6.6367  1 

1 

-9.6868 

12.6691 

50.3103 

-9.6868 

12 . 6691 

65.681 7 

20  BOX 

16 . COOOO 

50.00000 

36.0C00  6 

5 

-9.6868 

12.6691 

67.0000 

-9.6868 

12.6691 

13.0000 

REGION 

5 

MEN  101  SPACt 

0  ntSCHPTIUN  BUBBLE 

5- 

6-19 

ELL 

up  sono  i  y p 

R  IN 

ROUt 

LUS  Sure i 

SURFU 

X  IN 

Y  IN 

l  IN 

X  OUT 

Y  OUT 

2  OUT 

♦ 

5  ELL 

9.29039 

20. 70961 

11.6192  1 

1 

-9.6868 

12.6691 

53.7096 

-9.6868 

12.6691 

62.2906 

- 

f  RPP 

15  .  Ov.  000 

51.00000 

36.0000  6 

5 

-  9  .  6  8  68 

12.6691 

68.0000 

-9.6868 

12.669] 

12.0000 

- 

19  ELI 

12.66166 

17. 31636 

6.6367  1 

1 

-9.6868 

12.6691 

50.3183 

-9.6868 

12.6691 

65.681 7 

R  F G 1  ON 

19 

HEM 

0  SPACE 

3  DESCRIPTION  INSIDE  AIR 

IBUJBLE 1 

ELL  1 

OP  SOIIO  TYP 

R  IN 

ROD! 

ns  SliRF  I 

SURFO 

X  IN 

Y  IN 

2  IN 

X  UUT 

Y  UUT 

2  UUT 

♦ 

19  ELL 

12.66166 

17. 31R36 

6.6367  1 

1 

-9.6868 

12 .6691 

50.3183 

-9.6868 

12.6691, 

65.6817 

- 

20  BOX 

16.00000 

50. GOOOO 

36.0000  b 

6 

-9.6868 

12.6691 

67.0000 

-9.6868 

12.6691 

13.0000 

REGION 

20 

1 1  EM 

0  SPACE 

2  DESCRIPTION  INSIDE  AIR 

1  BODY  1  20 

mix 

OP  SOLID  1 Y P 

R  IN 

RHUl 

LUS  SURFI 

SURE  El 

X  IN 

Y  IN 

2  IN 

X  OUT 

Y  UUT 

l  UUT 

♦ 

2  0  BUY 

16.00000 

5C.C00L0 

36.0000  6 

5 

-9.6868 

12.6691 

67.0000 

-9.6868 

12.6691 

13.0000 

REGION 

6 

ITEM  100  SPACE 

0  DESCRIPTION  BUOY- 

CENIEP 

6- 

20-19-7-8-9-10  RPP 

OP  SOLID  IYP 

R  IN 

POUI 

LUS  SURTI 

SUREO 

X  IN 

Y  IN 

I  IN 

X  OUT 

Y  UUT 

2  OUI 

♦ 

6  RPP 

15. COOOO 

51.00000 

36.0000  6 

5 

-9.6868 

12.6691 

68.0000 

-9. 6868 

12.6691 

12.0000 

- 

20  BOX 

16.00000 

50. OlUCO 

36.0000  6 

5 

-9.6868 

12.6691 

67.0000 

-9. 6868 

12.6691. 

13.0000 

19  ELL 

12.6D166 

17.31636 

6.6367  l 

1 

-9.6868 

12.6691 

50.3183 

-9.6868 

12.6691 

65.6817 

«»*  l  MO  PMAN1UM  ARMOR  ♦♦♦*♦♦  |;ND  PHANIUfl  ARMUR  ♦♦*♦♦♦  fc  NO  PHANTOM  ARMOR  END  PHAN  I  (JIM  ARMOR  •*♦♦♦♦  END  PHANTOM  ARMOR 


Table  XXIII 


Sample  Output:  for  CHECK  Option  (continued) 
(Compressed  for  Display) 


REGION  19  ITEM 


0  SPACE 


DESCRIPTION  INSIDE  AIR  (BUBBLE  I 


IELL1 


HORIZONTAL  CELL 

SIZE 

1.90 

VERTICAL 

CEIL  SIZE 

3.  16 

AREA  OF  CELL 

XMIN  -24.00 

XMAX 

24.00 

X  LENGTH 

4  8.00 

YMIN  -14.00 

Y  M  AX 

14.03 

YLItNGTH 

26.00 

ZM IN  34.00 

ZMAX 

62.00 

ZLIENGTH 

2  8.00 

6.00 


FRONT 

AREA  VOLUME 

366.0  11673.4 

Y-l  23456789012345 
2 

1  1111111 
2  11111111111 

3  1111111111111 

Oo  *  111111111111111 

vj  5  111111111111111 

6 
7 
e 

9 


SIDE 

AREA 

VOLUME 

618.0 

11623.1 

X-l*3456789C  12  34‘>67e901234S 
l 


1  11111111111 
2  1111111111111111111 

3  11111111111111111111111 

4  1111111111111111111111111 

5  lllllllllllllllllllllllll 

6 

7 

8 
9 


TOP 

AREA  VOLUME 

1066.0  11039.9 

X- 12 34 5 6 7890 12 34 567 890 1234 5 
Y 

1  11111111111 

2  1111111111111111111 

3  11111111111111111111111 

4  lllllllllllllllllllllllll 

5  lllllllllllllllllllllllll 

6  lllllllllllllllllllllllll 

7  11111111111111111111111 

8  1111111111111111111 

9  11111111111 


TOTAL  TIME  FOR  CHECK  1.8(39  SECONDS 

LEAVE  CHECK 
END  OF  RUN 


P 


d 


g  ^ 


ro 

O 

o 

ex 


ca 

£ 

% 


were  printed  for  the  "REGION"  code  word,  lines  labeled  D  were  printed 
for  the  "DES"  code  word,  lines  labeled  F  were  printed  for  the  "COM"  code 
word,  and  lines  labeled  G  were  printed  for  the  "RAY"  code  word  on  the 
input  card  labeled  A.  The  lines  labeled  E  are  printed  whenever  either 
"COM"  or  "RAY"  option  is  specified. 

The  lines  labeled  H  are  printed  when  the  "ARMDEP"  or  "ALLDEP" 
option  card  is  used.  The  lines  contain  the  rotation  (azimuth)  and 
fallback  (elevation)  angles  for  the  view  from  which  one  would  observe 
the  surface  perpendicularly  at  the  entrance  and  exit  points  of  the  ray, 
the  ray  distance  (LOS)  through  the  region  for  the  first  and  last  pair 
of  intersections,  and  a  normal  distance  through  the  first  and  last  pair 
of  intersections.  The  normal  distance  is  computed  by  using  the  LOS 
times  the  cosine  of  the  angle  between  the  normal  vector  and  the  ray. 

The  line  indicated  in  Table  XXIII  by  an  arrow  defines  the  normal  dis¬ 
tances,  rotation  and  fallback  angles,  etc.  for  a  ray  in  grid  cell  12-3 
(the  one  circled  in  the  silhouette)  of  the  front  view  of  region  4.  The 
rotation  ("ROT(IN)")  and  fallback  ("FB(IN)")  angles  at  the  entrance  point 
are  both  zero;  therefore,  the  first  surface  is  perpendicular  to  the 
front  view.  The  "LOS (IN)"  is  equal  to  the  "LOS (OUT)"  because  there  is 
only  one  pair  of  intersections  for  this  ray. 

The  section  of  the  printout  in  Table  XXIII  starting  with  the  line 
"111...  WARNING  -  PHANTOM  ARMOR  GENERATED  FOR  RAY  ...  1  1  1"  is 
generated  whenever  phantom  armor  is  encountered  by  a  ray  used  to  check 
a  region  defined  with  an  air  space  code  in  the  Region  Identification 
Table  and  the  "OPTION"  card  contains  "AIR  CHECK"  in  the  appropriate 
columns.  The  integer  ("1"  in  the  example)  is  the  number  of  legitimate 
phantom  armors  that  were  generated.  The  data  printed  which  follows  the 
phantom  armor  warning  is  similar  to  the  data  in  an  error  print  for  two 
overlapping  regions. 

C.  GRID  Option 

The  GRID  option  produces  parallel  ray  data  generally  used  for 
vulnerability  analysis.  The  data  is  generated  using  a  grid  previously 
described  in  Section  II. E.  GIFT  Basics,  and  consists  of  ray  distances 
through  components,  normal  distances  through  components,  obliquity 
angles  and  ray  distances  through  air  spaces.  The  GRID  output  can  also 
be  used  to  check  the  COM-GEOM  description  for  adjacent  air  spaces  with 
different  air  space  codes.  Figures  22  through  24  describe  the  input 
for  the  GRID  option. 

Table  XXIV  is  the  output  of  the  GRID  option  using  the  sample 
target  COM-GEOM  description  in  Table  I  and  the  GRID  option  input  of 
Figure  25.  The  portion  of  the  printout  labeled  A  describes  the  en¬ 
closing  RPP  of  the  target.  The  portion  of  the  printout  labeled  B 
describes  the  grid  for  this  view. 

The  output  from  the  GRID  option  can  be  printed  and  written  on 
FORTRAN  units  1  and  10.  The  data  on  FORTRAN  unit  10  can  be  written 
in  two  forms  but  both  are  written  in  binary  (unformatted) .  The 
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1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61 

62-70 

71-30 

NOfifi 

NFORM 

IRPP 

NVEH 

NORMV 

IF0RM 

NOPRV 

FORMAT  (6110,11,19,110) 


NOAA  -  Specify  number  of  aspect  angles. 

IWOT  -  If  not  zero,  write  grid  cell  data  on  FORTRAN  Unit  1. 
NOPRNT  -  If  zero,  write  grid  cell  data  on  printer. 


NFORM  -  Specify  form  of  output  desired  on  FORTRAN  Unit  1. 

1  or  4  -  Output  one  component  per  line.  Compute  obliquity 
angle  and  normal  distances  through  component  at  the  en¬ 
trance  and  exit  point  of  intersection  of  a  ray  and  component 

0  or  2  or  5  -  Output  two  components  per  line.  Compute 
obliquity  angle  and  normal  distances  through  component 
at  the  entrance  point  of  intersection  of  the  ray  and 
the  component . 

3  or  6  -  Output  three  components  per  line.  Compute 
obliquity  angle  of  the  component  at  the  entrance  point 
of  intersection  of  the  ray  and  the  component. 

(4,  5,  6  have  a  slightly  different  format.  See  the 
discussion  of  the  output  for  details) 

IRPP  -  If  not  zero,  read  a  Target  Enclosing  RPP  card. 

NVEH  -  If  not  zero,  generate  VAREA  type  output.  If  greater  than 

zero,  write  VAREA  type  output  on  FORTRAN  Unit  10.  If  less 
than  zero,  do  not  write  VAREA  type  output  on  FORTRAN  Unit  10 


NORMV  -  Can  only  be  used  if  VAREA  output  is  specified.  If  equal 

zero,  compute  the  obliquity  angle  at  the  entrance  point  of 
the  intersection  of  a  ray  and  a  component.  If  not  equal 
zero,  compute  the  obliquity  angle  and  normal  distance 
through  component  at  the  entrance  point  of  the  intersection 
of  a  ray  and  component . 


I  FORM  -  Specify  the  form  of  the  VAREA  output.  If  zero,  output  in 
documented  VAREA  format.  If  not  zero,  output  in  packed 
format . 


NOPRV  -  If  not  zero,  do  not  print  VAREA  output. 


Figure  22.  Control  Card  for  GRID  Option 
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1-10 

1 1-20 

21-30 

31-4C 

41-50 

51-60 

!  61-80 

XfllN 

XMAX 

. 

YMIN 

YMAX 

ZMIN 

ZMfiX  | 

FORMAT  (6F10.0) 

'he  minimum,  (min)  and  the  maximum  (max)  values  of  the  x.  y  and  z 
coordinates  which  bound  the  rectangular  parallelepiped  that  encloses 
the  CGM-GECM  description.  (Default  is  the  computed  Enclosing  RPP 
located  at  LENRPP  in  ASTER) 


Fjure  23.  Target  Enclosing  RPP  Card  for  GRID  Option  (Optional, 
read  only  if  IRPP  not  zero  on  Control  Card) 


1-10 

1 1-20 

21-30 

31-40 

41-50 

51  -SO 

61-80 

A 

E 

CELSIZ 

GROUND 

MAXERR 

ICENTR 

FORMAT  (4E10. 3,3110) 


:elsiz 

jROUND 


MAXERR 


Specify  azimuth  angle  in  degrees. 

Specify  elevation  angle  in  degrees. 

Specify  grid  cell  size  (Default  =  4.0). 

Specify  z-coordinate  for  the  ground  of  the  COM-GEOM  descrip¬ 
tion.  A  ray  will  not  be  traced  from  any  location  which  is 
less  than  GROUND.  Specifying  a  value  for  GROUND  should 
only  be  considered  when  a  negative  elevation  angle  (E)  is 
specified.  (Default  =  ZMIN  of  the  Target  Enclosing  RPP) 

-  Specify  the  maximum  number  of  overlap  errors  that  will  be 
tolerated  for  each  view. 


ICENTR  -  If  zero,  rays  are  tracked  through  a  random  point  in  the 
grid  cell.  If  not  zero,  rays  are  tracked  through  the 
center  of  the  grid  cell. 


Figure  24.  View  Card  for  GRID  Option 
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Table  XXIV.  Sample  Output  for  GRID  Option  on  Printer 
(Compressed  for  Display) 


enter  grid 

NUMBER  UF  ASPECT  ANGLES 


AZIMUTH 

u.ooc 

ELEVATION 

0.000 

X 

Y 

Z 

TARGET  MINIMUM 

-100.000 

G.000 

15.CG0 

target  MAXIMUM 

100.000 

10.000 

30.000 

TARGET  CENTER 

0.000 

5.  COO 

22.500 

A  j 

TARGET  DIMENSIONS 

200.000 

10. GOO 

15.CC0 

PLANE 

BACK  OFF  DISTANCE 

120.000 

GROUND 

0.000 

CELL  SIZE 

A. 000 

B  \ 

HORIZONTAL  LENGTH 

10.000 

VERTICAL  LENGTH 

IS. 000 

CENTER 

5.000 

22.500 

HORIZONTAL  RANGE 

G.000 

12.000 

VERTICAL  RANGE 

16.CGU 

32.000 

NUMBER  HURZ  CELLS 
NUMBER  ¥ERT  CELLS 
NUMBER  OF  CELLS 


4 

5 

20 


FIRST  SEED  FUR  RANDOM  NUMBER  GENERATOR 
OPTION  SET  TO  COMPUTE  RANDOM  POINT  IN  CELL 
OPTION  TO  WRITE  ON  TAPE  1 


OPTION  SET  TO  COMPUTE  OBLIQUITY  ANGLE  ANO  NORMAL  OISTANCE  FOR  ENTRANCE  ANO  EXIT 
AND  PRINT  >1  COMPONENT  PER  CARD 

OPTION  SET  TO  GENERATE  VAREA  OUTPU1 
FORMATTED  FUR  DOCUMENTED  VAREA 

OBLIQUITY  ANGLE  ONLY 

OPTION  SET  FOR  NO  OUTPUT  ON  TAPE  1C 
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Table  XXIV.  Sample  Output  for  GRID  Option  on  Printer  (continued) 
(Compressed  for  Display) 


r 


C  < 


G.Gc 

C  .GO 

4.GG 

be  .  5 

b  .  j 

2  d  .  c 

.  b 

0  .  G 

26. G 

-30.  C 

b  .  G 

2  b  .  G 

-7s.  C 

o.G 

26. c 

c  7  •  6 

s.C 

26.0 

22.5 

4.0 

£  8  .  c 

4.5 

4  .  C 

2a. c 

-33. C 

4.0 

2  6.0 

-74.0 

4.0 

2  6.  J 

6  o .  7 

C.C 

2b  .  C 

21.7 

o 

2  b.C 

4.9 

O.c 

2  t  .  G 

-30. o 

O.c 

26 .0 

-74.0 

w  •  w 

2  6.0 

-*1.0 

b.C 

24.0 

9.2 

8.0 

24. G 

-30.  0 

6.C 

24.0 

-74. G 

o.G 

24 .0 

91.2 

4.0 

24.0 

j.0.9 

4  •  G 

24.0 

-30. 0 

4  .  C 

24  .C 

-74.  G 

4.  C 

2*t .  0 

93.5 

e.: 

2  G  .  G 

-30. G 

b.w. 

2  0  .  G 

-74. C 

o.G 

20  .G 

95.4 

t.t 

2c,  C 

26.5 

4.  G 

20. c 

-30.0 

4 .  G 

2  G  •  0 

-74.0 

4  .  G 

2C  .0 

94 .6 

C.c 

20. G 

-30. C 

G.C 

2G .  0 

-74.0 

O.G 

2G.G 

96.3 

4  •  C 

16.0 

26.9 

4.C 

16.0 

-30. C 

4.0 

1  6  .  C 

-74. G 

4  .  C 

lc .  0 

97.6 

G.G 

16.0 

-30. G 

C  .  j 

16.0 

-74. G 

G.G 

16.0 

G.c 

C.C 

G.G 

o.c 

G  .  0 

C.C 

G.C 

G.c 

sj  •  sj 

G .  C 

O.G 

r. 

W  •  ^ 

0.0 

C.C 

u  •  C 

G.G 

G.c 

U  •  3 

G.C 

O.G 

C.C 

C.O 

G.c 

G.G 

0.0 

G.O 

G.O 

u  •  C 

O.G 

O.C 

■3.0 

G.G 

G.G 

G.C 

G.c 

G.G 

0.0 

G.G 

0.0 

C.O 

G.G 

C.O 

0.0 

G.G 

G'.G 

G.C 

C.c 

J  •  w 

C.O 

0.0 

O.G 

G.G 

c.c 

C.C 

G  .  C 

O.G 

C.c 

0  .  G 

C.c 

j  .  G 

O.G 

f  S' 

C.c 

O.G 

*2.00  G.OG  32. GC  lfc.GO 


1  J  w 

14  .  *,7 

c  3 5  GO 

3031 

1.63 

2767o 

2701 

4G.CC 

2CCG0 

1  0  0 

IS. 32 

9C042 

IOC 

13.64 

235GG 

4  C 

2.0c 

2G2C2 

3031 

6.91 

21919 

2701 

4C.CG 

2CCG0 

IOC 

17.25 

9GC42 

IOC 

14.75 

225CG 

4  C 

.  36 

27979 

3031 

9.71 

20909 

2701 

40.CC 

2  COGO 

ICG 

1 6 .  cb 

9GC42 

100 

16.97 

23500 

3031 

12.  G2 

2  7344 

2701 

4C.G0 

2CCC0 

1  GO 

21.54 

90042 

IOC 

17.25 

2  3  500 

30  31 

14. C6 

27139 

27C1 

4C.Cc 

20CCO 

IOC 

21.69 

90042 

1  GO 

19.47 

23500 

2701 

4L.CG 

20CG0 

1 0  G 

25.11 

9CG42 

100 

21.42 

235GC 

3031 

13.17 

26871 

2  7  01 

40.  OG 

2G000 

100 

2  6  .  C  0 

9CGGC 

10G 

20.56 

235CO 

2701 

4G.C0 

2CGtO 

10G 

26. OG 

9CCCU 

100 

22.25 

235G0 

3031 

11.51 

27073 

27C1 

4G.0C 

2  COCO 

*00 

26. OG 

90GC0 

1GC 

23.64 

235CC 

270* 

4G  .CG 

2GGCC 

io: 

26. GC 

90CCC 

c 

C.CC 

0 

t.  CO 

r 

V 

C  .00 

0 

r 

w 

C  .  Gc 

w 

w 

0  •  GO 

0 

0 

C  .  G  G 

0 

w 

g.oo 

0 

C 

0 .00 

0 

G 

C.CC 

0 

0 

0.00 

0 

c 

0.00 

0 

0 

0.00 

0 

G 

C  .  0  c 

0 

G 

C.GO 

0 

0 

0. 00 

G 

G 

C.Cc 

0 

C 

C.CG 

0 

G 

G.CG 

G 

G 

O.CC 

0 

G 

G  .Gc 

0 

0 

O.OG 

z 
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Table  XXIV.  Sample  Output  for  GRID  Option  on  Printer  (continued) 
(Compressed  for  Display) 


C.C 

o.C 

0.0 

c 

c.  cc 

c.c 

C.v 

o.c 

V 

C  .  C  v 

C.  0 

o.c 

O.C 

0 

c.cc 

v  <  v 

... 

V  .  V 

c 

0 .  CO 

C  S  v 

V  .  . 

c 

0.0C 

V  .  V 

C.v 

0  .  V 

V 

C  .CO 

C.C 

V.  w 

o.c 

r 

V 

c.cc 

c.c 

0  .  V/ 

0.  c 

c 

c.cc 

C  •  V 

c .  c 

V.C 

v 

v.co 

o.c 

Caw 

c.c 

0 

C.CC 

£/ « C 

0  •  0 

0.0 

V 

c.co 

O.C 

0  .  V 

c.c 

c 

c  .cc 

c.c 

c.c 

0.0 

J 

O.CC 

v  •  C 

C.v 

V  .  V 

c 

c.cc 

o.c 

C.v 

C.v 

c 

c.cc 

j  •  c 

O.c 

V  .  V 

c 

c .  cc 

0.0 

C  •  0 

o.c 

V 

c  .cc 

o 

o 

.  .  u 

o.c 

c 

o.cc 

O.C 

C.v 

V  .  V 

c 

t  .Cc 

0  •  J 

c.c 

C.c 

c 

c.cc 

J.C 

o.c 

c.c 

V 

c.cc 

0.  0 

c.c 

o.c 

c 

c.co 

0.0 

0 .  c 

0.V 

c 

c.co 

o.c 

G.O 

c.c 

c 

C  •  V  V 

0 . 0 

C  *  0 

W  9  C 

c 

c.cc 

o.c 

C.c 

C.  V 

c 

o.cc 

0.  c 

o.c 

0.0 

w 

c.cc 

o.c 

w  .  C 

0.0 

c 

0.00 

c.c 

c.c 

0.0 

c 

C  .00 

o.c 

3.0 

C .  u 

c 

c.cc 

u.e 

o.c 

0.L 

c 

V  .  cc 

o.c 

0  .  u 

•  w 

c 

c.co 

C .  c 

0.0 

o.c 

c 

c .  Cc 

O.C 

o.c 

o.c 

c 

c.co 

0.0 

c.c 

o.c 

c 

C  .00 

O.C 

C.v 

o.c 

V 

c.co 

0.0 

c.c 

c.c 

v 

0  .  V  v 

C  .u 

V  .  v 

o.c 

c 

0.  CO 

o.c 

C  .  V 

V  •  0 

c 

C.oC 

C  •  V 

C.C 

C.v 

V 

c.cc 

C  •  w 

C.v 

•o.c 

c 

C  .Cv 

C.  C 

o.c 

V  .  V 

c 

c.cc 

0  •  C 

v.  C 

C.c 

c 

c.cc 

c.c 

c.c 

j  .  c 

w 

V  .  V  0 

0.0 

C.v 

c.c 

c 

L  .  v  v 

o.c 

C  .  V 

C  .0 

c 

c.cc 

c.c 

0.0 

c.  c 

c 

c.co 

o.c 

C.v 

C  .0 

c 

c  .cc 

o.c 

0.  V 

c.c 

c 

c.cc 

o.c 

o.c 

c.c 

c 

o  .  CC 

0.0 

C.c 

C.v 

c 

c.cc 

G.G 

C  .  <v 

v  .  0 

0 

c.oc 

0.0 

0  •  V 

o.c 

r 

c.co 

0.0 

c.c 

0.0 

c 

c.co 

o.c 

0.0 

o.c 

0 

c.oc 

C  s  0 

c.c 

C.c 

c 

f  ** 

^  9  Uw 

c.c 

c  .c 

c .  c 

c 

c.cc 

c.c 

r 

V  .  V 

V  •  v 

* 

c.co 

C .  V/ 

v  .  C 

c.c 

c 

C.Cv 

o.C 

c.c 

c.c 

c 

C  .Cc 

c.c 

c.c 

u .  O' 

c 

V  .  C  O 

c.c 

V  .  V 

0 .  c 

c 

c.cc 

V  •  w 

C.v 

C.v 

V 

0  •  V  V 

o 


u 

0 


u 

C 

0, 

0 

0 

0 

3 

0 

0 

0 

0 

C 

3 

0 

C 

J 

c 
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Table  XXIV.  Sample  Output  for  GRID  Option  on  Printer  (continued) 
(Compressed  for  Display) 


0.0 

0.0 

G  .  V 

0 

0.00 

0 

0.0 

O.o 

O.o 

0 

u.ct 

0 

0.0 

0 .1/ 

0  .  0 

c 

0 ,0t 

0 

0.0 

0.0 

u .  u 

0 

O.C'- 

0 

0.0 

0  .  u 

0.0 

0 

C.CU 

J 

G.O 

0.0 

J.l. 

0 

L  .O 

0 

0.0 

0.0 

0.0 

c 

C  .00 

0 

0  .c 

0.0 

o.c 

0 

C  •  Co 

0 

0.0 

0.0 

o.c 

0 

C  .CO 

c 

0.0 

0.0 

0.  0 

u 

c.co 

0 

vi.G 

o.c 

C  .0 

G 

o.co 

0 

0.0 

0.0 

0.0 

c 

t  .00 

u 

0.0 

0.0 

0.0 

0 

G  .00 

0 

0.0 

0.0 

0.0 

0 

c  .00 

0 

0.0 

0.0 

0.0 

c 

G.UC 

0 

0.0 

0.0 

0  ,L 

0 

O’.  CO 

0 

0.0 

0.0 

0.0 

c 

G .  C  u 

0 

0.0 

0.0 

0.0 

l 

o.co 

0 

0.0 

0.0 

0.0 

0 

0.00 

0 

0.0 

0.0 

0.0 

c 

o.co 

0 

0.0 

0.0 

c.o 

L 

o.co 

0 

0.0 

0.0 

G.G 

0 

o.co 

0 

o.c 

0.0 

0.0 

0 

0  .  UO 

0 

0. 0 

0.0 

0.0 

0 

0.00 

0 

o.c 

0.0 

0.0 

0 

o.co 

0 

0.0 

O.o 

0.0 

c 

O.co 

0 

0.0 

o.c 

0.0 

0 

0.00 

0 

o.O 

o.c 

0.0 

0 

c.co 

0 

o.O 

0.0 

0.0 

0 

o.co 

0 

0.0 

0.0 

0.0 

0 

o.co 

0 

0.0 

0.0 

0.0 

0 

o.co 

0 

0.0 

0.0 

0.0 

0 

G.00 

0 

0.0 

0  .  w 

u.o 

G 

o.co 

0 

0 . 0 

C  .0 

0.0 

G 

0.  CO 

0 

0.0 

0.0 

c.o 

0 

o.oc 

0 

0.0 

c.o 

0.0 

0 

o.co 

0 

o.O 

0.0 

o.c 

0 

0.00 

0 

0.0 

c  •  c 

G.O 

c 

0.00 

0 

0 . 0 

0.0 

0.0 

0 

0.00 

0 

0.0 

0.0 

o.c 

0 

c.co 

0 

0.0 

0.0 

0.0 

c 

0.00 

0 

0.0 

O.o 

0.0 

0 

0.00 

0 

0.0 

0.0 

0.0 

w 

0.00 

0 

0.0 

0.0 

c.c 

c 

o.co 

0 

0.0 

0.0 

0.0 

c 

0.00 

0 

0.0 

0.0 

0.0 

0 

0.00 

0 

0.0 

O.o 

0.0 

G 

G.00 

0 

END  OF 

CASE 

l 

NUMBER 

OF  RAY 

TRACKING  ERRORS 

ENCOUNTERED 

0 

FIRST 

SEED  FUR 

RANDOM  NUMBER 

GENERATOR 

0 

NEXT 

SEED  FOR 

RANDOM  NUMBER 

GENERATOR 

62646367 

TIME  FUR  CASE  1  .086  SbCUNOS 


TOTAL  TIME  FOR  GRID  .0^0  SECONDS 

LEAVE  GRID 
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Table  XXIV.  Sample  Output  for  GRID  Option  on  Printer  (continued) 
(Compressed  for  Display) 


ENTER  GRID 


NUMBER  OF  ASPECT  ANGLES  1 


AZIMUTH 

0.000 

ELEVATION 

0 . 00  j 

X 

Y 

L 

TARGET  MINIMUM 

-100.000 

-36.000 

.  OGnJ 

TARGET  MAXIMUM 

100. OOu 

36.000 

63. COO 

TARGET  CENTER 

0.000 

c.coo 

31.500 

TARGET  DIMENSIUNS 

200.000 

72.000 

6  3. OC  0 

PLANE 

BACK  OFF  DISTANCE 

120.000 

GROUND 

0.000 

CELL  SIZE 

20.000 

HORIZONTAL  LENGTH 

72.000 

VERTICAL  LENGTH 

63.000 

CENTER 

0.000 

31.500 

HORIZONTAL  RANGE 

-40.000 

40. COO 

VERTICAL  RANGE 

0.000 

60.CQ0 

NUMBER  HURZ  CELLS  5 

NUMBER  VERT  CELLS  4 

NUMBER  OF  CELLS  20 

FIRST  SEED  FUR  RANDUH  NUMBER  GENERATOR  0 

OPTION  SET  TO  COMPUTE  RANDOM  POINT  IN  CELL 

OPTION  SET  TO  GENERATE  VAREA  OUTPUT 
IN  PACKED  FORMAT 

OBLIQUITY  ANGLE  ANO  NORMAL  DISTANCE 
OPTION  SET  TO  WRITE  TAPE  10 
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Table  XXIV.  Sample  Output  for  GRID  Option  on  Printer  (continued) 
(Compressed  for  Display) 


r 


0.00 


0.00  20.00 


4  0 .  U  0  -4  0.00  60.0  J  O.CO 


D< 


7986714CiCC . 
”30009992  701  • 
-74007260100. 

77083750100. 

-74003680100. 

9097999 JlOc . 
” 740099901 00 . 

90979990100. 
-74009990100  . 

0  . 
0  . 
0  . 
0  . 
3. 
0. 
0. 
0 . 
0. 
0  . 
0. 
0  . 
0. 
0. 
0. 
0  . 
0  • 
c. 
0* 
c. 


V. 


0. 

0. 
0. 
c . 
0. 
0. 
c . 
0. 
0. 
0. 
0. 
0  . 


5.86 
40.  C  J 
7.26 

-20000003.08 
-20000003 . 68 
20000016.97 
20000026. OJ 
-20000016.97 
-20000021 . 54 
0.00 
c.co 
0 .  c  J 
0.00 
. CO 
0.00 
0.00 
0.0J 
0.00 
O.CJ 
O.C'u 
C  .OJ 
C  .  o  J 
O.CJ 
0.00 
0.00 
C.OJ 
0.00 
0.00 
0.00 
0.00 
O.CJ 
0 . 0  J 
0.00 
0.00 
c.oc 

0.  OJ 
0.00 
O.CJ 
0.00 
O.Oo 
0.00 
O.CJ 


400023500. 
400o20O0 J. 
400C9C042. 
400023600. 
400090042  . 
20002  350C  . 
20C  J9G000  . 
20002  35  CO . 
2  00  j  90  04  2  . 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0  . 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0  . 
0. 
0. 
0. 

C  s 
0. 
0. 


END  OF  CASE  1 

NUMBER  OF  RAT  TRACKING  ERRUR 

FIRST  SEED  FOR  RANDOM  NUMBER 
NEXT  SEED  FOR  RANDOM  NUMBER 

TINE  FOR  CASE  1  .034 

TOTAL  TIME  FUR  GRID  .035 


S  ENCOUNTERED 

GENERATOR 

GENERATOR 

SECONDS 

SECONDS 


J 


J 

62646367 


LEAVE  GRID 
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Table  XXIV.  Sample  Output  for  GRID  Option  on 

Printer  (Compressed  for  Display)  (Con't) 


NUMBER  Of  ASPECT 

ANGLES  1 

AZIMUTH 

C  .  GOG 

ELEVATION 

G  *  U  U  U 

X 

Y 

z 

TARGET  MINIMUM 

-100.000 

-36.000 

.QGO 

TARGET  MAXIMUM 

IOC .001 

36.000 

S  3 . OC  0 

target  center 

0.  ooc 

0.000 

31.500 

TARGET  DIMENSIONS 

200. GOG 

7  2  •  000 

63.0C0 

PLANE 

BACK  OFF  DISTANCE 

120.000 

CROONO 

.000 

CELL  SIZE 

20.C0C 

HORIZONTAL  LLNGTH 

72. OOC 

VERTICAL  LENGTH 

63.000 

CENTER 

0.000 

31.500 

HORIZONTAL  RANGe 

-<♦0.000 

40.000 

VERTICAL  RANGE 

G.QGC 

60.000 

NUMBER  HOR  Z  CELLS 
NUMBER  VERT  CELLS 
NUMBER  UF  CELLS 


4 

20 


FIRST  SEE  0  FOR  RANDOM  NUMBER  GENERATOR 
OPTION  SET  TO  CHOOSE  CENTER  OF  CELL 


OPTION 

SET 

TO  IGNORE  NORMAL 

DISTANCE 

CALCULATION  ANO 

PRINT 

3  COMPONENTS 

PER  CARO 

0. 

60 . 

0.0 

60.0 

2 

lb.O 

-lb.C  A 

O.C 

E 

C.O 

101 

2. 

6  65.8 

2 

24.7 

io: 

2.6 

70.7 

9 

O.C 

0 

0.0 

0.0 

0 

0.0 

23. 

40. 

20.0 

40. 0 

2 

80.6 

-02.1  A 

0.0 

E 

0.0 

100 

6. 

6  34.8 

2 

148,0 

100 

b .  1 

0.0 

9 

C.O 

0 

0.0 

0.0 

0 

0.0 

i  0. 

40. 

0 .0 

40.0 

4 

80.6 

-82.1  A 

0.0 

E 

0.0 

Iioo 

6. 

6  34.0 

2 

41.91041 

10.6 

79.4 

2 

16.53031 

10.0 

.0 

2 

69.0 

I  too 

8. 

1  0.0 

9 

0.0 

0 

0.0 

0.0 

0 

C.O 

0 

0.0 

0.0 

0 

0.0 

’  -20. 

40. 

- 

20.0 

40.0 

2 

80.6 

-62.1  A 

O.C 

E 

G.O 

100 

6. 

b  34.8 

2 

148.0 

100 

8.1 

0.0 

9 

O.C 

0 

0.0 

0.0 

0 

0.0 

20. 

20  • 

2  3.0 

23.0 

2 

06.  L 

- 

100 .0  A 

0.0 

E 

0.0 

100 

12. 

I  34.8 

2 

148.0 

100 

26.0 

0.0 

9 

0.0 

c 

C.O 

C.O 

0 

0.0 

' 

0. 

20. 

O.C 

20.0 

3 

94.4 

_ 

100.0  A 

O.C 

E 

0.0 

1 00 

20. 

4  34.8 

2 

104.02  70  1 

40.0 

0.0 

2 

4.0 

100 

26.0 

0.0 

9 

0.0 

-23. 

20. 

_ 

2  J«u 

20.0 

2 

86.1 

- 

1C0.0  A 

0.0 

E 

0.0 

100 

12. 

1  34.8 

2 

148.0 

100 

26.0 

0.0 

9 

0  .0 

c 

G.C 

0.0 

c 

0.0 

END  OF  CASE  i 

NUMBER  UF  »AY  TRACKING  ERRORS  tNC  OUNTEREU 

FIRST  FUR  RANOUM  NUMBER  GENERATOR 

NEXT  SctU  FUR  RANuun  NUMBER  GENERATOR 


232181b 


TIME  FUR  CASE  1 


.022  SECONDS 


IUTAI  TIME  FUR  GRIG  .023  SECC1N0S 


LEAVE  GRID 
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section  of  Table  XXIV  labeled  C  is  an  example  of  the  output  generated 
for  the  documented  VAREA^  code  as  it  would  exist  on  FORTRAN’  Unit  10. 

The  section  labeled  D  is  an  example  of  the  output  generated  for  the 
packed  form  of  input  for  the  VAREA  code.  Table  XXV  explains  the  data 
generated  for  VAREA.  The  value  of  D,  H,  and  V  in  Table  XXV  is  for  the 
entrance  point  of  the  ray  intersections  with  the  component  (item).  If 
the  value  of  D  is  negative,  the  entrance  point  is  behind  the  view  plane 
from  the  direction  of  target  is  viewed.  The  end  of  the  view  for  both 
forms  is  flagged  by  a  filemark.  The  end  of  the  last  block  of  informa¬ 
tion  for  both  forms  may  be  filled  with  zeros  if  not  enough  data  were 
generated . 

The  section  of  Table  XXIV  labeled  E  is  an  example  of  the  form  of 
output  as  it  would  exist  on  formatted  FORTRAN  Unit  1  with  a  ?i6!f 
specified  in  columns  31-40  of  the  Control  card  for  GRID  option.  Table 
XXVI  is  a  listing  of  a  sample  with  a  "0"  or  ”2"  specified  in  columns 
31-40  of  the  Control  card  for  GRID  option.  Figures  26  through  34 
explain  the  output  generated  on  FORTRAN  Unit  1.  The  output  generated 
on  FORTRAN  Unit  1  when  "4M.  ”5",  or  ”6"  is  specified  in  columns  31-40 
of  the  Control  card  for  GRID  option,  is  basically  similar  to  "1",  ”2", 
or  "3"  being  specified,  respectively.  The  formats  for  ”4",  ”5”,  and  "6" 
are  specified  in  the  second  parenthesis  after  "FORMAT"  in  Figures  28 
through  33. 

D.  MOMENT  Option 

The  MOMENT  option  of  the  GIFT  code  computes  the  center  of  gravity, 
the  moments  of  inertia  about  each  of  the  three  coordinate  axes,  the 
weight  of  each  component  and  the  total  weight,  total  volume  of  all 
components  and  all  air  spaces,  the  total  presented  area  and  the  average 
angle  between  the  ray  and  the  normal  vector  for  the  first  components 
hit  for  each  view.  The  MOMENT  option  of  the  GIFT  code  estimates  the 
volume  and  the  centroid  of  a  rectangular  parallelepiped  which  simulates 
a  portion  of  the  individual  components  intersected  by  a  ray  from  three 
grid  planes  (front  view,  azimuth  0°,  elevation  0°;  side  view,  azimuth 
90°,  elevation  0°;  and  top  view,  azimuth  0°,  elevation  90°).  Figure  35 
depicts  the  model  simulation  of  the  MOMENT  option.  The  top  line  of  the 
figure  shows  the  grid  cell  projected  through  components  of  a  hypo¬ 
thetical  target  and  indicates  a  random  but  reproducible  location  within 
the  grid  cell  of  the  representative  shot  line  and  where  it  enters  and 
exits  each  component.  The  middle  row  of  objects  depicts  the  true 
shape  of  the  volume  intersection  of  the  ray  cylinder  and  the  various 
target  components.  The  bottom  line  portrays  the  set  of  rectangular 
parallelepiped  volumes  which  are  simulated  by  and  located  by  the  MOMENT 
option.  The  mass  of  each  simulated  ray  component  is  obtained  from  the 

4 'VAREA  Computer  Program  3  VOL  I 3  User  Manual 3  6 1 JTCG/ME- 71-6-1,  Joint 
Teohnioal  Coordinating  Group  for  Munitions  Effectiveness 3  Falcon 
Research  and  Development  Company 3  Denver 3  C03  Feb  1971 . 
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Table  XXV.  VAREA  Input  Generated  by  GRID  Option  on  FORTRAN  Unit  10 
Record  1  View  Information  (for  both  forms  of  VAREA  input) 

A  -  Azimuth  angle  in  degrees 

E  -  Elevation  angle  in  degrees 

CELSIZ  -  Grid  cell  size  in  viewing  plane 
NVEH  -  Vehicle  number 

HMAX  -  Maximum  horizontal  coordinate  in  grid 

HMIN  -  Minimum  horizontal  coordinate  in  grid 

VMAX  -  Maximum  vertical  coordinate  in  grid 

VMIN  -  Minimum  vertical  coordinate  in  grid 

Documented  VAREA  Output  (Blocks  of  170  components  with  6  words 
per  component) 

SH0T(1)  (D)  Distance  from  view  plane 

SHOT (2)  (H)  Horizontal  coordinate  in  view  plane 

SHOT (3)  (V)  Vertical  coordinate  in  view  plane 

SHOT (4)  Packed  word  (NNNN  NNNN  II I I)  containing  the  integer 

value  of  the  normal  distance  through  item  from 
entrance  point  times  100  (N)  and  the  item  code 
number  (I) 

SHOT (5)  Distance  ray  travels  through  item 

SHOT (6)  Packed  word  (SSSS  BB  LL)  containing  the  code  for 

the  air  space  following  items  (S) ,  the  integer 
value  of  angle  between  normal  vector  and  ray  at 
entrance  point  (B)  and  the  integer  value  of  the 
angle  between  normal  vector  and  ray  at  exit 
point  (L) 
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Table  XXV.  VAREA  Input  Generated  by  GRID  Option  on 
FORTRAN  Unit  10  (continued) 


Packed  form  of  input  for  VAREA 

(Blocks  of  42  components  with  three  words  per  component) 

PSHOT(l)  -  Packed  word  (DDDDDDDDD  NNN  I III)  containing  integer 
value  of  the  distance  from  viewing  plane  times  100 
(D) ,  integer  value  of  the  normal  distance  through 
item  from  entrance  points  times  100  (N)  and  the  item 
code  number  (I) . 


PSHOT (2)  -  Packed  word  (HHHHHHHHHH  DDD.DD)  containing  integer 

value  of  the  horizontal  coordinate  in  viewing  plane 
times  100  (H)  and  the  distance  ray  travels  through 
item  (D) . 


PSHOT (3)  -  Packed  word  (WWVWVVW  S  BB  LL)  containing  the 

integer  value  of  the  vertical  coordinate  in  view 
plane  times  100  (V),  the  code  for  the  air  space 
following  item  (S) ,  the  integer  value  of  angle 
between  normal  vector  and  ray  at  entrance  point  (B) 
and  the  integer  value  of  the  angle  between  normal 
vector  and  ray  at  exit  point  (L) . 
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Table  XXVI.  GRID  Option  Output  on  FORTRAN  Unit  1  Using  Sample  Input 
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•T  W  M  t 


NOAA 

DATE 

ITITLE 


1-5 

6-15 

16-75 

76-80 

Nuhh 

ufiTE 

ITITLE 

FORMAT  (I5,A10,6A10) 


Number  of  views 

Date  tape  was  written  e.g.,  June  10,  73 
COM-GEOM  description  title 


Figure  26.  Title  Line  of  GRID  Option  Output  on  FORTRAN 
Unit  1  (for  al 1  forms ) 


1-20 

21-40 

o 

to 

51-60 

61-70 

71-90 

fl 

E 

TCENTRC 1  ) 

TCENTR(2) 

TCENTRl 3  ) 

CELSrZ 

FORMAT  (2E20. 8,4E10 . 3) 


A  -  Azimuth  angle  of  view 

E  -  Elevation  angle  of  view 


TCENTR(I)  -  x,  y,  z  coordinates  of  the  center  of  the  target 
CELSIZ  -  Grid  cell  size 


Figure  27.  View  Line  of  GRID  Output  on  FORTRAN  Unit  1 
(for  all  forms) 
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FORMAT  (2F7 . 1 , 2F9 .3, 13, 2F8 . 2, IX, 1HA, F6 . 1 , IX, 1HE, F6 . 1) (2F7 . 0, 2F9 . 1 , 13, 2F8 . 1 , IX, 1HA, F6 . 1 , IX, 1HE, F6 . 1) 
HCENTR  -  Horizontal  center  coordinate  of  grid  cell 
VCENTR  -  Vertical  center  coordinate  of  grid  cell 
H  -  Actual  horizontal  coordinate  in  view  plane 

V  -  Actual  vertical  coordinate  in  view  plane 

NCOMP  -  Number  of  components  (items)  hit  by  ray 
FIRST  -  Distance  from  first  contact  to  view  plane 
LAST  -  Distance  from  last  contact  to  view  plane 
A  -  Azimuth  angle  in  degrees 

E  -  Elevation  angle  in  degrees 


Figure  28.  Cell  Identification  Line  of  GRID  Output  on  FORTRAN  Unit  1  (1  component  per  line) 
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I?  IB _ I  13  24  I  2r.  31  I  12  17  in  40  I _ 4  1  47  40  fin  I  03  7?  73  70  I  77  00 

r norm i  ( 1 1  I  r.nHOM  n  1  cnorhoi  n  r.nuont  r  i  Kornun  ni  nnu  i  I  m  iv  n 

FORMAT  C 1 4 , 2F  7 .2F6.1,F7.2,F6.1  , 13,  F  7. 2, 2 IX, 314)  (14 , 2F7 . 1 ,  F6 . 1 ,  F7 . 1 ,  F6 . 1 , 13 ,  F7 . 1 , 21 X,  314 ) 
ITEM(I)  -  Item  code  number 

CLOS(I)  -  Distance  ray  traveled  through  item 

CNORM(I)  -  Normal  distance  through  item  from  entrance  point 

CANGI(I)  -  Angle  between  normal  vector  and  ray  at  entrance  point 

CNORM(I)  -  Normal  distance  trhough  item  from  exit  point 

CANGO(I)  -  Angle  between  normal  vector  and  ray  at  exit  point 

KSPAC(I)  -  Code  for  air  space  following  item 

SLOS(I)  -  Distance  ray  traveled  through  air  space 

IH  -  Horizontal  matrix  position  of  grid  cell 

IV  -  Vertical  matrix  position  of  grid  cell 

N  -  Cumulative  count  of  items 


Figure  29.  Ray  Data  Lines  of  GRID  Output  on  FORTRAN  Unit  1  (1  component  per  line) 
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1-6 

nr  r  n  r  r 

FORMAT 

HCENTR 

VCENTR 

IH IV 

DFIRST 

DLAST 

NCOMP 

IH 

IV 
H 

V 
A 
E 


7  13 

14-16 

17-24 

25-32 

33-40 

41  43 

_  44~47 

46  50 

51-59 

HO  66 

69 

70 

71-74 

75-  76 

VCENTR 

I  H 1  V 

□FIRST 

OLflST 

NCOMP 

IH 

TV 

II 

V 

•(V 

n 

'  ,1  - 

(F6 . 0 , F7 . 1 , [3 , 2F8 . 2 ,8X, 13, 14 , 2F9 . 3, IX, 1HA, F4 . 0 , IH, , 1HE,F4 .0) (16 , F7 . 0 , 13, 2F8 . 1 , 8X, 13, 14 , 
1 3 , 2F9 . 1 , 1 X, 1HA, F4 . 0 , IH, , 1HE , F4 . 0) 

-  Horizontal  center  coordinate  of  grid  cell  in  view  plane 
Vertical  center  coordinate  of  grid  cell  in  \iew  plane 

-  Two  digit  random  number 

Distance  from  first  contact  to  view  plane 
Distance  from  last  contact  to  view  plane 
Number  of  components  hit 

-  Horizontal  matrix  position  of  grid  cell 
Vertical  matrix  position  of  grid  cell 
Actual  horizontal  coordinate  in  view  plane 
Actual  vertical  coordinate  in  view  plane 

-  Azimuth  angle  in  degrees 
Elevation  cingle  in  degrees 


Figure  30.  Cell  Identification  Line  of  GRID  Output  on  FORTRAN  Unit  1  (2  components  per  line) 
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CD 

1 
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69-72 
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CRNCK  1  ) 

Ksrnci i i 

SLOSI  I  ) 

SOME  RS  COLS  1-34 

1(1 

IV 

N 

FORMAT  (2(I4,2F7.2,F6.1,I3,F72.) ,14,13,15)  (2  (14 , 2F7 . 1 , F6 . 1 , 13, F7 . 1) , 14 , 13, 15) 


ITEM(I) 

CLOS(I) 

CNORMI (I) 

CANGI(I) 

KSPAC(I) 

SLOS(I) 

IH 

IV 

N 


Item  code  number 

Distance  ray  travels  through  item 

Normal  distance  through  item  from  entrance  point 

Angle  between  normal  vector  and  ray  at  entrance  point 

Code  for  air  space  following  item 

Distance  ray  travels  through  air  space 

Horizontal  matrix  position  of  grid  cell 

Vertical  matrix  position  of  grid  cell 

Cumulative  number  of  items 


Figure  31.  Ray  Data  Lines  of  GRID  Output  on  FORTRAN  Unit  1  (2  components  per  line) 
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1-7 _ 

6-14 

15-23 

24-32 

33-35 

36-43 

44-51 

52 

53 

54-59 

_ 60_ 

61 

62-67  1  68-00 

HCENTR 

VCENTR 

II 

V 

NCOMP 

DFIRST 

OLfiST 

•FT 

*E  ’ 

>  t 

FORMAT  (2F7 . 1 , 2F9 . 3, 13, 2F8 . 2, IX, 1HA, F6 . 1 , IX, 1HE ,F6 . 1) (2F7 . 2 , F9 . 1 , 2F9 . 1 , 13, 2F8 . 1 , ’ A ' , F6 . 1 , ' 


HCENTR  - 
VECENTR  - 
H 
V 

NCOMP 
DFIRST  - 
DLAST 
A 
E 


Horizontal  center  coordinate  of  grid  cell  in  view  plane 

Vertical  center  coordinate  of  grid  cell  in  view  plane 

Actual  horizontal  coordinate  in  view  plane 

Actual  vertical  coordinate  in  view  plane 

Number  of  components  hit 

Distance  from  first  contact  to  view  plane 

Distance  from  last  contact  to  view  plane 

Azimuth  angle  in  degrees 

Elevation  angle  in  degrees 


E’ , F6 . 1) 


l-igure  32.  Cell  Iderr.  i  fi cation  Line  GRID  Output  on  FORTRAN  Unit  1  (3  components  per  line) 


1-4 

5-11 

12-16 

17-19 

20-26 

27-52 

53-78 

79-80 

ITEM!  I  ) 

CL0S( I ) 

CRNGI ( I 1 

KSPRC1  1  ) 

SLOS( I ) 

SOME  RS  COLS  1-26 

SOME  RS  COLS  I-2G 

FORMAT  (3(I4,F7.2,F5.1,I3,F7.2))  (3 (14 , F7 . 1 ,F5 . 1 , 13, F7 . 1) ) 
ITEM(I)  -  Item  code  number 

CLOS(I)  -  Distance  ray  travels  through  item 

CANGI(I)  -  Angle  between  normal  vector  and  ray  at  entrance  point 
KSPAC(I)  -  Code  for  air  space  following  item 
SLOS(I)  -  Distance  ray  travels  through  air  space 

Figure  33.  Ray  Data  Line  of  GRID  Output  on  FORTRAN  Unit  1 
(3  components  per  line) 


CO 

1 

7-77 

78-80 

’  333  *3 ' 

'END ' 

Figure  34.  Last  Line  for  Each  View  of  GRID  Output  on  FORTRAN  Unit  1 
(for  all  forms) 
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Figure  35.  Visualization  of  the  Simulation  of  the  Intersection 
of  a  Grid  Cell  with  Target  Components 


computed  volume  and  the  estimated  density  data  of  the  Item  Density 
Table.  The  moments  of  inertia,  center  of  gravity  and  total  vehicle 
mass  are  calculated  for  axes  passing  through  x=0,  y=0  and  z=0.  The 
moments  of  inertia  are  then  computed  by  using  the  Parallel  Axis  Theorem 
for  a  set  of  axes  centered  at  the  coordinates  of  the  corresponding  com¬ 
puted  center  of  gravity.  The  final  estimate  of  the  moments  of  inertia, 
center  of  gravity,  component  masses  and  total  vehicle  mass  are  the  com¬ 
puted  averages  of  all  three  views.  Figures  36  through  38  describe  the 
input  for  the  MOMENT  option. 

If  the  message  "****  ERROR  IN  MOMENT  ****  ...  NUMBER  OF  ITEMS 
(number)  EXCEEDS  ARRAY  SIZE  (number) M  is  printed,  the  variable  MXITEM 
and  the  arrays  ITEMS,  CINF  and  CWT  in  the  MOMENT  subroutine  would  have 
to  be  changed  to  be  equal  to  or  greater  than  the  number  after  "NUMBER 
OF  ITEMS." 

Table  XXVII  is  the  output  generated  using  the  COM-GEOM  description 
in  Table  I  and  the  MOMENT  option  data  located  in  Figure  39.  The  portion 
of  the  output  with  header  line  "ENTER  MOMENT"  describes  the  Enclosing 
RPP  of  the  target.  The  first  line  under  "XMIN. . . ZMIN"  is  the  Enclosing 
RPP  of  the  target.  The  second  line  is  the  RPP  expanded  so  that  an  even 
number  of  grid  cells  on  each  face  is  established.  The  next  three 
portions  in  the  printout  contains  the  data  generated  by  the  MOMENT 
option  for  the  front,  side  and  top  views.  The  last  two  portions  of 
the  printout  contain  averages  of  the  three  views.  The  portion  begin¬ 
ning  with  the  line  "ITEM. . .DESCRIPTION"  supplies  an  averaged  weight 
for  each  item  (component)  of  the  target.  The  item  code  number,  density 
and  an  alphanumeric  description  of  each  component  is  also  supplied. 

The  last  portion  contains  an  averaged  center  of  gravity,  moments  of 
inertia,  mass  and  volumes  for  the  three  views. 

E.  PICTUR  Option 

The  PICTUR  option  generates  a  line  drawing  (may  be  plotted  on  a 
Calcomp  plotter)  of  the  COM-GEOM  description  as  it  appears  from  any 
azimuth  and  elevation  combination.  Lines  not  visible  from  the  selected 
aspect  angles  are  not  drawn.  The  plot  drawn  can  be  either  isometric 
or  perspective.  Selected  regions  or  cross-sections  of  the  COM-GEOM 
description  can  be  plotted.  The  main  purpose  of  the  PICTUR  option  is 
to  generate  a  visual  representation  of  the  COM-GEOM  description  for 
reports  and  presentations  but  it  can  also  be  used  to  check  the  location 
and  shape  of  the  described  components.  Figures  40  through  44  describe 
the  input  for  the  PICTUR  option. 

The  plot  generated  by  the  PICTUR  option  is  obtained  by  basically 
a  search  technique,  The  grid  is  constructed  for  the  selected  view  of 
the  COM-GEOM  description  with  the  cell  size  specified.  An  initial  scan 
is  made  by  dividing  the  horizontal  and  vertical  lengths  of  the  grid 
into  approximately  10  segments  each.  Rays  are  traced  through  the 
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1-2 

3-4 

6-8 

7-8 

9-10 

11-12 

13-14 

IE 

ie 

O 

CM 

! 

31-40 

41-50 

51-80 

CELLUN 

0ENUNN 

DENUNV 

NOHUNfl 

nonuNR 

RRE9UM 

VOLUN 

IRPP 

ICENTR 

NVIEH 

CEL  81 Z 

MfiXERR 

FORMAT  (7A2, 211 ,14, FI O.O, 1 OX, 110) 


(Allowable  codes  for  following  options  to  denote  units  are:  IN  *  inches ,  FT  =  feet,  CM  =  centimeters, 
M  =  meters,  MM  =  millimeters,  LB  =  pounds,  SL  =  slugs,  GM  =  grams,  KG  =  kilograms) 

CELLUN  -  Specify  code  to  denote  units  in  which  the  COM-GEOM  description  is  described  (Default  =  IN) 

DENUNM  -  Specify  code  to  denote  mass  unit  used  in  the  Item  Density  Table  (Default  =  GM) 

DENUNV  -  Specify  code  to  denote  volume  unit  used  in  the  Item  Density  Table  (Default  =  CM) 

MOMUNM  -  Specify  code  to  denote  mass  units  in  which  to  print  Moments  of  Intertia  (Default  =  LB) 

MOMUNA  -  Specify  code  to  denote  area  units  in  which  to  print  Moments  of  Inertia  (Default  =  FT) 

AREAUN  -  Specify  code  to  denote  units  in  which  to  print  Areas  (Default  =  FT) 

VOLUN  -  Specify  code  to  denote  units  in  which  to  print  Volumes  (Default  =  FT) 

IRPP  -  If  not  zero,  read  a  Target  Enclosing  RPP  card 

ICENTR  -  If  zero,  rays  are  traced  through  a  random  point  in  the  grid  cell.  If  not  zero,  rays 
are  traced  through  the  center  of  the  grid  cell 

NVIEW  -  Specify  the  number  of  views  (Deafult  =  3) 

1  -  Front  view  only 

2  -  Front  and  side  views 

3  -  Front,  side  and  top  views 

(Azimuth  and  elevation  angles  for  the  front,  side  and  top  are  0°,  0°;  90°,  0°  and  0°, 

90°,  respectively) 

Figure  36.  Control  Card  for  MOMENT  Option 
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CELSIZ 

MAXERR 


Specify  grid  cell  size  (Default  =  1) 

Specify  the  maximum  number  of  overlap  errors  that  will  be  tolerated  for  each  view 
(Default  =  10) 


Figure  36.  Control  Card  for  MOMENT  Option  (continued) 


1-10 

1 1-20 

21-30 

31-40 

41-50 

51-60 

61-80 

XMIN 

XMRX 

YM  IN 

YllflX 

ZNIN 

ZNRX 

FORMAT  (6F10.0) 

The  minimum  (min)  and  maximum  (max)  values  of  the  x,  y,  and  z  coordinates 
which  bound  the  rectangular  parallelepiped  that  encloses  the  COM-GEOM 
description  (Default  is  the  computed  Enclosing  RPP  located  at  LENRPP  in 
ASTER) 

Figure  37.  Target  Enclosing  RPP  Card  for  MOMENT  Option  (Optional, 
read  only  if  IRPP  of  the  Control  Card  is  not  zero) 


1-10 

11-20 

21-30 

31-70 

71-80 

I 

DEN 

FORMAT  (I10,F10 . 3, 10X,4A10) 


I  -  Specify  an  item  code  number  used  in  the  Region  Identification 
Table 

DEN  -  Specify  a  density  for  this  item 
CARD  -  Alphanumeric  information  for  this  item 

Repeat  card  until  ail  item  code  numbers  used  in  the  Region  Identifi¬ 
cation  Table  are  specified.  A  blank  card  signals  the  end  of  the  Item 
Density  Table. 

Figure  38.  Item  Density  Table  for  MOMENT  Option 
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Table  XXVIT.  Sample  Output  for  MOMENT  Option 
(Compressed  for  Display) 


ENTER  nanENT 


target  nininuh 

ANO  MAX 

INUN 

xnin 

XNAX 

Y  MI  N 

YMAX 

-100.00 

100. OC 

-36. CO 

36.00 

-100.00 

104. OC 

-36.00 

40  .  OG 

X  length  y 

LENGTH 

Z  LENGTH 

204. OG 

76.00 

64  •  OC 

NUNBER 

NUNBER 

NUM8ER 

X  CELLS  Y 

CELLS 

Z  CELLS 

51 

19 

16 

CELL  SIZE  IS 

4.0  X 

4.0  IN. 

Z  H  IN  ZMAX 

*  QC  6  3  « CC 

•  Ow  •  00 


AZIMUTH  =  0.0  ELEVATION  =  0.0 

NUMBER  OF  KAYS  304 

DEPTH  IS  PARALLEL  TO  THE  X  AXIS 

HORIZONTAL  IS  PARALLEL  TO  THE  Y  AXIS 

VERTICAL  IS  PARALLEL  TO  THE  Z  AXIS 


CENTER  OF  GRAVITY 

DEPTH  (X)  -32.5740  IN. 

HORIZONTAL  (Y>  -.9876  IN. 

VERTICAL  (Z)  28.^395  IN. 

RORENT  OF  INERTIA  ABOUT  DEPTH  CG  (X)  62.2224  KG.-N 

NORENT  OF  INERTIA  ABOUT  HORIZONTAL  CG  (Y)  450.5963  KG.-N 

MOMENT  OF  INERTIA  ABOUT  VERTICAL  CG  (Z)  472.7296  KG.-N 


TOTAL  NASS  -  2622.6764  KG. 


COMPONENT  VOLUME 

m 

2.3037 

CU.N  . 

SPACE  VOLUME 

m 

5.6071 

CU.N  . 

TOTAL  VOLUME 

m 

7.9108 

CU.M  . 

TOTAL  PRESENTED 

AREA 

s 

2.0026 

SO .  N  . 

AREA  OF  NORMAL 

INCIDENCE 

* 

c .  o  o  o  o 

SQ.M  . 

RATIO  • 

AREA  NON-NORMAL 

INCIDENCE 

A 

2.0026 

SQ.M  . 

RATIO  - 

MEAN  ANGLE  * 

36.66 

DEGREES 

MEAN  COSINE  * 

.79238 

IS  37 

.59  QEGREES 

TINE  FDR  THIS  VIEW  .244  SECONDS 

.**2 

.♦♦2 

.*♦2 


c.ccoc 

l.OOOC 
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Table  XXVII 


Sample  Output  for  MOMENT  Option  (continued) 
(Compressed  for  Display) 


iZlMUTH  «  90.0  (ELEVATION  -  0.0 

NUMBER  OF  RAYS  bib 

DEPTH  IS  PARALLEL  TO  THE  Y  AXIS 

HORIZONTAL  IS  PARALLEL  TO  THE  X  AXIS 

VERTICAL  IS  PARALLEL  TO  THE  Z  AXIS 

CENTER  OF  GRAVITY 

OEPTH  (Y)  .C003  IN, 

HORIZONTAL  (X)  -32.5645  IN. 

VERTICAL  (Z>  29.0222  IN. 


MOMENT 

OF 

INERT IA 

ABOUT 

OEPTH 

CG 

(Y) 

472.6593 

KG.-M 

.♦♦2 

MOMENT 

OF 

INERTIA 

ABOUT 

horizontal 

CG 

(X) 

66.5757 

KG.-M 

.**2 

MOMENT 

OF 

INERTIA 

ABOUT 

VERTICAL 

CG 

(Z> 

498.1135 

KG.-M 

.  **  2 

TOTAL  MASS  -  2881.9737  KG. 


COMPONENT  VOLUME  • 
SPACE  VOLUME  » 
TOTAL  VOLUME  - 


2.3320  CU.M  . 
5 • 69 1C  CU.M  • 
8.0230  CU.M  . 


TOTAL  PRESENTED  AREA 
AREA  OF  NORMAL  INCIDENCE 
AREA  NON-NORMAL  INCIDENCE 


4.3413  SQ.M  . 

3.7884  SQ.M  .  RATIO  •  .7625 

1.0529  SQ.M  .  RATIO  -  .2175 


MEAN  ANGLE 
MEAN  COSINE 


40.5  3 
.72815 


DEGREES 

IS  43.27  OEGREES 


TIME  FOR  THIS  VIEW 


.418  SECONOS 


AZIMUTH  »  O.C  ELEVATION  »  90. C 

NUMBER  OF  RAYS  969 

DEPTH  IS  PARALLEL  TO  THE  Z  AXIS 

HORIZONTAL  IS  PARALLEL  TO  THE  Y  AXIS 

VERTICAL  IS  PARALLEL  TO  THE  X  AXIS 

CENTER  OF  GRAVITY 

OEPTH  (Z)  28.6419  IN. 

HORIZONTAL  iti  .C 163  IN. 

VERTICAL  (X)  -33.2005  IN. 


MOMENT 

OF 

inertia 

ABOUT 

DEPTH 

CG 

(Z) 

469.1217 

KG.-M 

.♦*2 

MOMENT 

OF 

INERTIA 

ABOUT 

HORIZONTAL 

CG 

<  Y  I 

443. 9430 

KG.-M 

.♦*2 

fOMENT 

OF 

INERTIA 

ABOUT 

VERTICAL 

CG 

(X) 

67.2209 

KG.-M 

.♦♦2 

TOTAL  MASS  »  2900.5352  KG. 


COMPONENT  VOLUME  ■ 
SPACE  VOLUME  • 
TOTAL  VOLUME  • 


2.3258  CU.M  . 
5.2746  CU.M  . 
7.6004  CU.M  . 


10TAL  PRESENTED 
AREA  OF  NORMAL 
AREA  NON-NORMAL 

MEAN  ANGLE  » 
MEAN  COSINE  * 


AREA 

INCIDENCE  - 
INCIDENCE  • 

47.81  DEGREES 

.05174  IS  49 


8.5161  SQ.M  . 
6.1522  SQ.M  . 
2.3639  SQ.M  . 


33  OEGREES 


RATIO  «  .7224 
RATIO  •  .2776 


TIME  FOR  THIS  VIEW  .620  SECONDS 
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Table  XXVII. 

Sample  Output 

for  MOMENT  Option  (continued) 

(Compressed  for  Option) 

ITEM 

density 

-EIGHT  DtSCRIPTIQN 

(GM/CU.CM) 

(KG  ) 

40 

1.300C 

4.48  STEERING  WHEEL 

LOO 

.6000 

893.75  BODY 

1C  L 

1.2000 

39.97  BUBBLE 

111 

.0000 

0.00  DUMMY 

651 

.7000 

39.03  WHEEL 

652 

.7000 

41.58  WHEEL 

653 

.  70C0 

42.73  WHEEL 

654 

.  700C 

43.03  WHEEL 

1041 

1.5000 

10.63  STEERING  SHAFT 

2  701 

3.6000 

1654.34  ENGINE 

3031 

1. 1000 

98.86  DRIVER 

CENTER 

OF 

GRAVITY 

X 

- 

32.7799  IN. 

r 

-s  32 38  IN, 

Z 

28.5679  IN. 

MOMENT 

OF 

INERTIA  ABOUT  X 

CG  65.3397  KG.-M  .**2 

MOMENT 

OF 

INERTIA  ABOUT  Y 

CG  455.7346  KG.-M  .**2 

MOMENT 

OF 

INERTIA  ABOUT  Z 

CG  479.9883  KG.-M  .**2 

TOTAL 

MASS 

•  2868. 

3968  KG. 

COMPONENT 

VOLUME  - 

2.3205  CU.M  . 

SPACE 

VOLUME  » 

5.5242  CU.M  . 

TOTAL 

VOLUME  « 

7.8447  CU.M  . 

TOTAL 

TIME 

FOR  MOMENT 

1.291  SECONOS 

LEAVE  MOMENT 


118 


1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-80 

NOflfl 

ITAPE2 

NSKFIL 

T  IMflX 

ISTRT 

SCELZ 

NOAA 

ITAPE2 

NSKFIL 

UMAX 

ISTRT 

SCELZ 


FORMAT  (3I10,F10.0,I10,F10.0,20X) 

Specify  the  number  of  views 

If  not  zero,  store  the  points  plotted  on  FORTRAN  Unit  2 

Specify  the  number  of  files  to  skip  before  writing  on 
FORTRAN  Unit  2 

Specify  the  maximum  time  in  seconds  that  is  specified 
for  the  computer  run  (required  only  if  ITAPE2  is  not  zero) 

If  not  zero,  this  run  restarts  from  a  previous  run  which 
stopped  because  of  an  almost  maximum  time  or  exceed  "MAXNOD" 
termination. 

If  not  zero,  use  a  finer  initial  scan  (The  value  of  SCELZ 
is  the  minimum  cell  size  tolerated.  However,  SCELZ  must 
be  greater  than  or  equal  to  5  *  SMESH  (SMESH  of  the  View 
Card,  Figure  41)) 

Figure  40.  Control  Card  for  PICTUR  Option 


1-10 

11-20 

21-30 

BBBHM 

41-45 

46-50 

51-60 

61-70 

71-75 

76-80 

A 

E 

SHESH 

SCALE 

SPECTV 

IRPP 

fIRXERR 

DEYE 

IDLKP 

IXSECT 

FORMAT  (4E10.3.L5, 15, I10,F10. 0,215) 


A 

E 

SMESH  - 
SCALE  - 
SPECTV  - 
IRPP 

MAXERR  - 
DEYE 

IDLKP  - 
IXSECT  - 


Specify  azimuth  angle  in  degrees 

Specify  elevation  angle  in  degrees 

Specify  grid  cell  size  for  plotting  (Default  =  .25) 

Specify  scale  for  plotting  on  one  inch  of  graph  (Default  =  10.0) 

If  "T",  plot  a  perspective  picture 

If  not  zero,  read  a  Target  Enclosing  RPP  card 

Specify  the  maximum  errors  allowed  per  view  (Default  =  25) 

Specify  the  distance  the  eye  is  from  the  target  for  per¬ 
spective  picture  (Default  =  the  vertical  length  of  the  grid 
divided  by  .725) 

If  not  zero,  plot  only  selected  regions 

If  less  than  zero,  plot  only  the  portion  of  the  COM-GEOM 
description  not  in  the  box.  If  greater  than  zero,  plot 
only  the  portion  of  the  COM-GEOM  description  in  the  box 


Figure  41.  View  Card  for  PICTUR  Option 


1-1Q 

11-20 

21-30 

31-40 

41-50 

51-60 

61-80 

xniN 

xnnx 

YMIN 

YflflX 

ZMIN 

ZMflX 

FORMAT  C6F1Q.Q) 


The  minimum  (min)  and  maximum  (max)  values  of  the  x,  y,  and  z  coordi¬ 
nates  which  bound  the  rectangular  parallelepiped  that  encloses  the 
COM-GEOM  description  (Default  is  the  computed  Enclosing  RPP  located 
at  LENRPP  in  ASTER) 


Figure  42.  Target  Enclosing  RPP  Card  for  PICTUR  Option 

(Optional,  read  only  if  IRPP  is  zero  on  View  Card) 
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1-6 

7-10 

11-15 

16-20 

71-75 

76-80 

IDH 

NKRRD( 1  ) 

NKRRDC  2 ) 

•  •  • 

NKRRDI 13) 

NKRRDt 14 ) 

FORMAT  (A6 ,4X, 14A5) 


IDH  -  If  "KEEP”,  the  regions  are  those  to  be  plotted.  If  "DELETE”, 

the  regions  listed  are  those  not  to  be  plotted. 

(Default  =  "KEEP”) 

NKARD(I)  -  Specify  the  regions  to  be  or  not  to  be  plotted.  Region 
numbers  or  code  words  are  allowed.  Allowable  code  words 
are : 

"THRU"  -  Through,  ”100  THRU  150"  means  regions  100  through 
150  are  to  be  considered. 

"END”  -  Last  region  number,  "100  THRU  END"  means  regions 
100  through  the  last  region  are  to  be  considered. 

Repeat  as  many  times  as  needed  to  list  all  of  the  regions.  A  blank 
card  is  needed  to  signal  end  of  the  list. 


Figure  43.  Delete  Selected  Regions  Card  for  PICTUR  Option  (Optional, 
read  only  if  IDLKP  of  View  Card  is  not  zero) 


21-30 

31-40 

41-50 

51-60 

61-80 

mm 

VC  1 . 1  J 

V  (  2  » 1  ) 

VC  3 . 1  ) 

V(  1  .2) 

V (  2 .3  ) 

— 

FORMAT  C6F10.0) 


P(I)  -  Specify  the  vertex  of  the  box. 

V(I,I)  -  Specify  the  vectors  defining  the  length,  width  and  depth 
of  the  box. 

Figure  44.  Cross  Section  Cards  for  PICTUR  Option  (Optional,  read 
only  if  IXSECT  of  View  Card  is  not  zero) 
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corners  of  each  of  the  segments  from  starting  points  located  outside 
the  COM-GEOM  description  to  the  first  surface  of  the  COM-GEOM  descrip¬ 
tion  encountered.  Adjacent  horizontal  rays  are  compared  to  determine 
if  they  intersect  the  same  first  surfaces.  If  two  different  surfaces 
are  encountered  by  the  two  adjacent  rays,  a  ray  is  traced  halfway  be¬ 
tween  the  two  adjacent  rays.  Each  set  of  adjacent  rays  is  compared 
again  to  locate  which  side  has  two  different  surfaces.  A  ray  is  traced 
halfway  between  the  two  rays  which  have  the  two  different  surfaces  and 
compared.  This  process  is  repeated  until  the  distance  between  adjacent 
rays  is  equal  to  the  grid  cell  size  (SMESH) .  The  data  associated  with 
grid  cell  is  then  stored  in  an  array  (MA) .  Figure  45  depicts  the  pro¬ 
cedure  used  by  the  Inital  Scan  of  the  PICTUR  option. 

The  sample  target  is  projected  onto  a  grid  in  Figure  45.  This 
grid  is  divided  into  11  segments  across  and  11  segments  down.  Rays  are 
traced  through  the  corners  of  each  of  the  segments  from  starting  points 
located  outside  the  sample  target  to  the  first  surface  of  the  sample 
target.  Rays  are  traced  through  points  0,0  and  0,67  and  compared  to 
determine  if  they  intersect  the  same  first  surfaces.  They  both  miss  the 
target  so  a  ray  through  point  0,134  is  traced  and  compared  with  the  ray 
through  point  0,67.  The  initial  scan  continues  in  the  same  manner  until 
it  reaches  point  21,335.  The  ray  traced  through  point  21,268  misses  the 
target  but  the  ray  traced  through  point  21,335  hits  a  surface  indicating 
a  line  is  located  between  them.  The  area  with  the  loosely  spaced  dots 
in  Figure  45  depicts  the  next  portion  of  the  initial  scan  procedure.  A 
ray  is  traced  through  point  21,301  which  is  located  approximately  half¬ 
way  between  points  21,268  and  21,335.  The  rays  traced  through  points 
21,301  and  21,335  hits  the  same  first  surface  so  another  ray  is  traced 
through  point  21,284  which  is  located  approximately  halfway  between 
points  21,260  and  21,301,  This  procedure  is  repeated  until  the  line 
to  be  plotted  is  located  within  one  grid  cell  length  between  points 

21.271  and  21,272.  The  area  containing  packed  dots  in  Figure  45  depicts 
the  grid  cell  which  is  stored.  Rays  are  first  traced  through  points 

22.271  and  22,272  then  the  first  surfaces  (identified  by  region,  solid 
and  surface  numbers)  encountered  for  each  of  the  four  corners  of  the 
grid  cell,,  the  location  (21,271)  of  the  upper  left  corner  of  the  grid 
cell  and  a  flag  indicating  the  sides  of  the  grid  cell  crossed  by  lines 
are  stored.  The  initial  scan  continues  until  the  whole  grid  has  been 
covered . 

After  the  initial  scan,  the  grid  cell  data  stored  in  array  MA  is 
accessed  and  used  to  compute  the  starting  point  (node)  for  a  plotted 
line  approximating  the  line  located  between  two  surfaces.  The  side 
of  the  grid  cell  intersecting  the  plotted  line  determines  which  adja¬ 
cent  grid  cell  will  be  computed  next.  If  the  adjacent  grid  cell  has 
not  been  previously  referenced,  rays  are  traced  through  the  two  corners 
which  haven’t  previously  been  computed.  The  remaining  side  of  the 
adjacent  grid  cell  which  intersects  the  plotted  line  is  determined. 

The  plotted  line  is  computed  from  the  midpoint  of  the  side  where  the 
plotted  line  enters  the  adjacent  grid  cell  to  the  midpoint  of  the  side 
where  the  plotted  line  leaves  the  adjacent  grid  cell.  Adjacent  grid 
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cells  are  computed  until  the  plotted  line  intersects  a  grid  cell  pre¬ 
viously  computed.  If  a  grid  cell  has  more  than  two  sides  intersected 
by  lines,  the  data  associated  with  it  is  stored.  This  grid  cell  data 
is  used  as  a  starting  point  later.  Figure  46  depicts  the  method  of 
computing  the  plot  of  the  COM-GEOM  description. 

Plotting  a  line  drawing  portrayed  in  Figure  46  begins  at  a  grid  cell 
stored  in  MA  with  the  point  58,81  in  the  upper  left  hand  corner.  The 
adjacent  grid  cell  with  point  57,81  in  the  lower  left  hand  corner  is 
located  above  cell  58,81  is  then  computed  because  the  line  between  the 
surfaces  intersects  the  top  side  of  cell  58,81.  Rays  are  traced  through 
points  57,81  and  57,82  of  the  adjacent  grid  cell  57,81.  The  line  between 
the  surfaces  passes  through  the  right  side  of  the  grid  cell  57,81.  The 
plotted  line  is  then  drawn  from  the  midpoint  of  the  line  between  points 
58,51  and  58,82  to  the  midpoint  of  the  line  between  points  58,82  and 
57,82.  Adjacent  grid  cell  57,82  is  then  done,  then  55,82,  etc.  A  con¬ 
tinuous  line  is  plotted  until  it  intersects  a  grid  cell  previously  stored 
in  array  MA.  Grid  cell  53,83  has  more  than  two  sides  intersected  by 
lines,  so  the  data  associated  with  it  is  stored  in  array  MA. 

If  the  message  "NUMBER  OF  NODES . GT. (value  of  MAXNOD)  -  STOP"  is 
printed,  the  variable  MAXNOD  and  the  array  MA  must  be  increased. 

Table  XXVIII  is  the  printout  generated  by  the  PICTUR  option  using 
the  COM-GEOM  description  listed  in  Table  I  and  the  input  for  the  PICTUR 
option  listed  in  Figure  47.  The  section  labeled  A  in  Table  XXVIII  con¬ 
tains  information  on  the  Enclosing  RPP  of  the  COM-GEOM  description.  The 
section  labeled  B  describes  the  view  plane,  starting  points  of  the  rays, 
and  cell  size  and  the  scale  for  the  plot.  "HORIZONTAL"  and  "VERTICAL" 
are  the  horizontal  and  vertical  lengths  of  the  grid  in  the  view  plane. 
"MESH  SIZE"  is  the  grid  cell  size.  "SCALE"  is  the  number  of  target 
units  per  inch  of  plotter  paper.  The  portion  of  the  printout  labeled  C 
describes  the  grid  in  the  view  plane.  The  coordinates  of  the  four 
comers  of  the  grid  are  specified  in  the  actual  x,  y  and  z  coordinates 
of  the  COM-GEOM  description.  "DIRECTION  OF  RAYS"  is  the  normalize 
vector  parallel  to  the  rays  traced  through  the  target.  "DIRECTION  LEFT 
TO  RIGHT"  and  DIRECTION  UP  TO  DOWN"  are  the  vectors  which  are  parallel 
to  the  viewing  plane  whose  length  is  equal  to  the  grid  cell  size.  "MESH 
ACROSS"  and  "MESH  DOWN"  are  the  number  of  grid  ceils  in  the  horizontal 
and  vertical  direction  of  the  grid.  The  portion  labeled  D  indicates  the 
amount  of  rays  traced  and  the  number  of  starting  points  (NODES)  stored 
as  a  result  of  the  initial  scan.  The  portion  labeled  E  describes  the 
plot.  "HORIZONTAL  PAGE"  and  "VERTICAL  PAGE"  describes  the  size  of  the 
plot  (inches) .  The  portion  of  the  printout  labeled  F  indicates  the 
number  of  rays  traced  for  this  view  and  the  amount  of  starting  points 
(NODES)  stored.  Note  that  25  more  starting  points  were  located  in  the 
first  view  of  the  sample  run  after  initial  scan.  Figure  48  is  the  plot 
for  this  view  of  the  PICTUR  option.  The  section  labeled  G  is  printed 
when  Columns  75  through  80  (IXSECT)  of  the  View  card  for  the  PICTUR 
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ure  46.  The  PICTUR  Option  Method  of  Computing  Plot  Points 


Data  or  Fortran  Statement 


Figure  47.  Sample  Input  for  PICTUR  Option 


Table  XXVIII. 


Sample  Output  for  PICTUR  Option 
(Compressed  for  Display) 


ENTER  GRAPHICS  PACKAGE 

NUMBER  LIE  VIEWS  EUR  PICTUR  3 

WKlIE  PL  U  T  PUINTS  UN  TAPE  2 

NUMBER  UE  FILES  SKIPPED  0 

MAXIMUM  TIME  FUR  PICTUR  900  •  UQ  SECONDS 


X  Y 

Z 

target  minimum 

-100.000  -36.000 

.GOO 

target  maximum 

100. OOG  36.000 

6  3 . COO 

TARGET  CENTER 

U.000  O.OOC 

31.500 

TARGET  DIMtNilUNi 

2OC.000  72.000 

63. LOO 

AZIMUTH 

45.000 

ILEVA1  ION 

30.000 

HORIZONTAL 

193.833 

VER  T  ICAl 

152 .226 

BACK  OFF  OISTANCE 

1 19.000 

TARGET  center 

0.000  0.000 

31.500 

MESH  SIZE 

.  300 

SCALE 

3C .000 

UPPER  LEFT  CORNER 

114.4926 

-22.5680 

156.9158 

UPPER  RIGHT  CORNER 

-22.508J 

114.4926 

156.9158 

LOWER  LEF I  CURNER 

16B.3127 

31.2520 

25.C842 

LOWER  RIGHT  lURNER 

31.2520 

166.3127 

25.0642 

direction  of  RAYS 

-.6124 

-.6124 

-.5000 

DIRECUON  LEFT  TO  RIGHT  -.2121 

.2121 

0.0000 

WITH 

MAGN 1 TUOE 

01RECT1UN  UP  TU  DOWN 

.  1061 

.1061 

-.2596 

WITH 

MAGNITUDE 

MESH  ACROSS 

646 

MESH  DOWN 

507 

OPT  ION  SET  TO  WRITE 

PLOT  POINTS  ON  TAPE  2 

FOR  FILE 

NUMBER  1 

SAMPLE  INPUT  FUR  GIFT 

10/30/78 

.  3000 
.3000 


l END  Ur  INITIAL  SCAN 
D  'NUMBER  UT  RATS  393 

^  NUMBER  OF  NUDES  36 

TIME  FOR  INITIAL  SCAN  .156  SECONOS 


(HORIZONTAL  LENGTH  193.83 
I  OR  1 ZON  T  A  L  PAGE  6.46 

VERTICAL  LENGTH  152.23 

VERTICAL  PAGE  5,07 

SCALE  IS  1.0  IN.  -  30.00  UNITS 

(  ENO  OF  VIEW 

„  )  NUMBER  UF  RATS  8699 

r  i  NUMBER  OF  POINTS  1995 

l  MAXIMUM  NUDES  61 


TIME  FOR  VIEW 


4.778  SECONOS 
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Table  XXVIII.  Sample  Output  for  PICTUR  Option  (continued) 
(Compressed  for  Display) 


CPI  ION  Stl  TO  CRUSS  StCTlUN  I  A K  o h 1 


CROSS  SECTIONAL  BOX  IS 

12C.0000  O.OOOu  C.OOCC  -24o.00QG  0.0000  O.COOO 

L  . OOOO  -40,0000  O.COOO  0.0300  O.COOO  70.0000 

THE  ruLLuH  INi>  REGIONS  NOT  NEEDED  FOR  X-SECTiUN 
8  10  i  2  16  16 


TARGET 

MINIMUM 

-100 

target 

maximum 

100 

TARGET 

CENTER 

0 

TARGET 

DIMENSIONS 

200 

Y 

l 

000 

-36.000 

.COO 

00  0 

36.000 

63. COO 

000 

C.000 

31.500 

000 

72.000 

63.000 

azimuth 

45.000 

ELEVATION 

30.000 

HORIZONTAL 

193.833 

VERTICAL 

152.226 

BACK  OFF  DISTANCE 

119.000 

TARGET  CENTER 

0.000  0.000 

31 . 500 

MESH  SIZt 

.300 

SCALE 

30.000 

UPPER  LEFT  CORNER 

114.4926 

-22.5680 

156.9158 

UPPER  RIGHT  CORNER 

-22.56&0 

114.4926 

156.9158 

LOWER  LEFT  CORNER 

168.3127 

31.2520 

25.0842 

LOWER  RIGHT  CORNER 

31.2520 

168.3127 

25.0842 

DIRECTION  OF  RATS 

-.6124 

-.6124 

-.5000 

DIRECTION  LEFT  TO  RIGHT 

-.2121 

.2121 

O.COOO 

DIRECTION  UP  TO  DOWN 

« 1061 

,1061 

-.2598 

MESH  ACROSS 

646 

MESH  uu WN 

507 

WITH  MAGNITUDE 
WITH  MAGNITUDE 


OPTION  SET  TO  WRITE  PLOT  POINTS  ON  TAPE  2  FOR  FILE  NUMBER  2 

SAMPLE  INPUT  FOR  GIFT  10/30/78 


ND  OF  INITIAL  SCAN 
NUMBER  OF  RAYS  629 

NUMBER  OF  NUDES  62 

TIME  FOR  INITIAL  SCAN  .339  SECUNOS 


tQRIZONT AL  LENGTH 
HORIZONTAL  “AGE 
VERTICAL  LENGTH 
VERTICAL  PAGE 
SCALE  IS  1.0  IN.  - 


193.83 

6.46 

162.23 

5.07 

30.00  UNITS 


END  OF  V I E  V 

NUMBER  OF  RAYS  14451 
NUMBER  OF  POINTS  3250 
MAXIMUM  NOOES  117 


,3000 
•  3CCC 


TIME  FOR  VIEW 


11.880  SECUNDS 


Table  XXVIII.  Sample  Output  for  PICTUR  Option  (continued) 
(Compressed  for  Display) 


i  (Ption  set  to  delete 

SELtCTLD  KtGlONS 

JtLETE  REGIONS 

l  3  THRU 

10 

A  Y 

Z 

target  minimum 

-ICO. 000  -36.000 

.  ooc 

TARGET  MAXIMUM 

100. OGO  36.000 

63. COO 

TARGET  CENTER 

0.000  0.000 

31.500 

TARGET  DIMENSIONS 

200.000  72.000 

63. CUO 

il  I  MU  I  H 

*•5.000 

ELEVATION 

O 

O 

o 

HOR  IZONT AL 

193.(133 

VERTICAL 

152.226 

BACK  OFF  DISTANCE 

1 19.000 

iapget  center 

0 .000  0.000 

o 

o 

v*> 

m 

MESH  S!Zt 

.300 

SCALE 

30.000 

UPPER  LEFT  CORNER 

ll*i.  <.926 

-22.5680 

156.9158 

UPPER  RIGHT  CORNER 

-22 . 5600 

11A.A926 

156.9158 

■  lUWER  LcFI  CORNER 

168.3127 

31.2520 

25 .0BA2 

LOWER  RIGHT  CORNER 

31 .2520 

168.3127 

25.06A2 

DIREC  T ION  OF  RATS 

-  .  6 1 2  A 

-.612A 

-.5000 

DIRECTION  LEFT  TO  K1GHI  -.2121 

.2121 

0.0000 

DIRECTION  UP  TU  DOWN 

.  1 C  6 1 

.1061 

-.2598 

MESH  ACROSS 

6  A  6 

MESH  DOWN 

507 

OPI ION  SLT  TU  WRITE 

PLOT  POINTS  ON  TAPE  2 

FUR  FILE 

NUMBER 

SAMP1F  INPUT  F GIFT 

NO  OF  INITIAL  scan 
NUMBER  OF  RAYS  335 

NUMBER  OF  NODES  33 


WITH  MAGNITUDE 
WITH  MAGNITUDE 


10/30/78 


TIME  FOR  INITIAL  SCAN 


.160  SECONDS 


HORIZONTAL  LENGTH 
HORIZONTAL  PAGE 
VERTICAL  LENGTH 
VERTICAL  PAGE 
SCALE  IS  1.0  IN.  - 

END  OF  VIEW 
NUMBER  OF  RAYS 
NUMBER  OF  POINTS 
MAXIMUM  NODES 


193.63 
6 .  A  6 
152. 23 
5.07 

3C.00  UNITS 


8301 

1559 

06 


TIME  FOR  VIEW 


6.B51  SECONOS 


TIME  FOR  GRAPHICS  22.519  SECONDS 
IcAVE  GRAPHICS  PACKAGE 


.  3000 
.  3000 
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Table  XXVIII.  Sample  Output  for  PICTUR  Option  (continued) 
(Compressed  for  Display) 


c  N  T  L  R  GRAPHICS  PACK  A  G  E 

NUMB  t  R  'JT  VIEWS  FUR  PICIUR  i 


OPTION  jtT  Tu  USt  P  I  N  c  SCAN 


HURZ/VERI  DIST  OF  SMALLEST  REGION  l . 

1  4  2  1 

15.7313 

HORZ/VEPT  gELL  SIZE 

7  . 

0711 

7.8657 

IJRZ/VtRf  NUMBtR  OF 

CELLS 

27 

19 

X 

Y 

Z 

TARGET  MINIMUM 

-ICO  .GOO 

-3b. 000 

•  COO 

TARGET  MAXIMUM 

i  00  .OOu 

36.000 

63 

.100 

IARGET  CENTER 

0.000 

0.000 

31 

.500 

TARGET  DIMENSIONS 

200.000 

72.000 

63 

.COO 

AZIMUTH 

45 .000 

ELEVATION 

30 .000 

HOR I ZGNTAL 

193.833 

VERT IC AL 

152.226 

BACK  OFF  DISTANCE 

119.000 

TARGET  CENTER 

0.000 

0.  000 

31.500 

MESH  SIZE 

.  3C  J 

SCALE 

30.000 

OPTION  SET  FUR  PERSPECTIVE  PICTURE 
SIZE  OF  VERTICAL  I  “AGE 
DISTANCE  FROM  IARGET  10  EYE 
CENTER  Of  TARGET  TU  EYE 
CENTER  UF  IAkGET  TO  IMAGE  PLANE 


152.226 

209.967 

308.967 
518.934 


UPPER  LEFT  CORNER 
UPPER  RIGHT  CORNER 
LOWER  LEFT  CORNER 
LOWER  RIGHT  CORNcR 
DIRECTiUN  OF  RAYS 
DIRECTION  LEFT  TO  RIGHT 
DIRECTION  UP  TU  DOWN 
MESH  ACROSS 
MESH  DOWN 


359.4013 
222. 3406 
413.2213 

2  76.1607 
-.6124 

222.3406 

359.4013 

276.1607 

413.2213 

-.6124 

356.8829 

356.8829 

225.0512 

225.0512 

-.5000 

-.2121 

.2121 

G . 0000 

WITH 

MAGN1TU0E 

.3000 

.  1061 
646 
507 

.1061 

-.2598 

WITH 

MAGN1TU0E 

.3000 

ENO  OF  INITIAL  SCAN 
NUMBER  UT  RAYS  855 

NUMBER  OF  NODES  44 


TIME  FUR  INITIAL  SCAN  .213  SECONOS 


FUR  I  Z  UN  T  A  L  LENGTH  193.83 
HORIZONTAL  PAGE  6.46 

VERTICAL  LENGTH  152.23 
VERTICAL  PAGE  5.07 

SCALE  IS  L.J  IN.  -  30. GO  UNITS 

END  OF  VIEW 

NUMBER  OF  RAYS  6431 

NUMBER  OF  POINTS  12UB 

MAXIMUM  NODES  86 


TIME  FOR  VIEW  3.152  SECONDS 


TIME  FUR  GRAPHICS  3.154  SECONOS 


LEAVE  GRAPHICS  PACKAGE 


option  is  not  zero  and  the  cross  section  cards  are  inputted.  If  the 
value  of  IXSECT  is  greater  than  zero,  those  regions  whose  region  RPPs 
do  not  overlap  the  RPP  which  encompasses  the  box  will  be  temporarily 
deleted  from  the  COM-GEOM  description.  Figure  49  is  the  plot  for  the 
view  using  the  Cross  Section  option.  The  section  of  the  printout 
labeled  H  is  printed  when  Columns  71  through  75  (IDLKP)  of  the  View  card 
is  not  zero  and  a  list  of  selected  regions  is  inputted.  Figure  50  is 
the  plot  for  the  view  using  the  Delete  Selected  Regions  option.  The 
section  labeled  I  is  printed  when  Columns  51-60  (SCELZ)  of  the  Control 
card  of  the  PICTUR  option  is  not  equal  to  zero.  The  "HORZ/VERT  DIST  OF 
SMALLEST  REGION"  is  size  of  the  rectangle  in  the  view  plane  which  en¬ 
compasses  the  projection  of  the  smallest  region  of  the  COM-GEOM  descrip¬ 
tion  onto  the  view  plane.  The  "HORZ/VERT  CELL  SIZE"  is  the  horizontal 
and  vertical  grid  cell  lengths  selected  for  the  initial  scan.  The 
selected  grid  cell  lengths  for  the  initial  scan  is  the  largest  of  three 
values:  one-half  of  the  length  of  each  side  of  the  rectangle  in  the 
view  plane  which  encompasses  the  projection  of  the  smallest  region  onto 
the  view  plane,  the  value  of  the  variable  SCELZ  or  five  times  the  value 
of  grid  cell  size  (SMESH) .  The  option  to  use  fine  scan  does  require 
more  computer  run  time  for  the  initial  scan  of  the  PICTUR  option.  The 
section  labeled  J  is  printed  when  a  perspective  picture  is  desired. 

Figure  51  is  the  plot  generated  for  the  view  containing  the  Perspective 
Picture  and  Fine-Scan  options. 

Figures  52  through  56  describe  the  output  generated  on  FORTRAN 
Unit  2  when  that  option  is  specified  in  Columns  11-20  of  the  Control 
card  for  PICTUR  option.  Table  XXIX  contains  an  example  of  the  plot 
data  written  on  FORTRAN  Unit  2.  If  the  message  "RESTART  VALUES  STORED 
ON  TAPE  2"  is  printed,  the  execution  of  the  PICTUR  option  can  be  resumed 
where  it  stopped  by  specifying  the  number  of  files  to  skip  given  in  the 
message  in  Columns  21-30  and  specifying  a  non-zero  number  in  Columns 
41-50  of  the  Control  card  for  PICTUR. 

F.  PLTRPP  Option 

The  PLTRPP  option  plots  the  three  basic  views  (front,  side  and  top) 
of  the  region  RPP  equivalents  of  the  COM-GEOM  description  on  the  printer. 
The  plotted  RPPs  are  labeled  so  they  can  be  identified.  The  PLTRPP 
option  provides  a  quick  method  of  locating  regions  and  their  approxi¬ 
mate  size.  Figures  57  through  60  define  the  input  for  the  PLTRPP  option. 

Table  XXX  is  the  output  generated  by  the  PLTRPP  option  when  the 
COM-GEOM  description  in  Table  I  and  the  PLTRPP  data  in  Figure  61  were 
used  as  input.  The  section  of  Table  XXX  labeled  A  depicts  the  front 
view  of  the  region  RPPs  of  the  COM-GEOM  description  of  the  Sample  Target. 
The  rows  and  columns  containing  the  letter  "A"  (which  forms  a  rectangle) 
in  the  graph  of  the  region  RPPs  is  referenced  in  the  table  in  the 
column  labeled  "SYMBOL"  and  denotes  RPP  of  Region  1  of  the  COM-GEOM 
description.  Plotted  lines  which  are  common  to  more  than  one  region 
RPP  will  alternate  between  the  two  different  printer  characters  which 
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SAMPLE  INPUT  FOR  GIFT  PROGRAM  NOV.  30.1973 

AZIMUTH  45.0  ELEVATION  30.0 
SCALE  min  i  izr]__ 

0  30.00 


Figure  49.  Sample  Plot  Generated  by  PICTUR  Option 
Using  the  Cross  Section  Option 


SAMPLE  INPUT 

AZIMUTH  45-0 

SCALE  hum  r: 
0 


Figure  50. 


FOR  GIFT  PROGRAM  NOV.  30.1973 

ELEVATION  30.0 

*30*00 


Sample  Plot  Generated  by  PICTUR  Option 
Using  Delete  Selected  Regions  Option 
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SAMPLE  INPUT  FOR  GIFT  PROGRAM  NOV.  30.1973 

AZIMUTH  45.0  ELEVATION  30.0 


Figure  51.  Sample  Plot  Generated  by  PICTUR  Option 
Using  the  Perspective  Option 
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Table  XXIX.  PICTUR  Option  Output  on  FORTRAN  Unit  2  Using  Sample  Input 


sample  input  for  gift 


1C/3C/78 


4  5.0  0  0  w 

30. GOO v 

193.6330 

132. 2261 

.30  00 

96.9165 

7  6 . 1a  31 

96. 91o5 

46.8333 

i  GO 

109.6500 

122.2261 

109. eoc* 

122.3761 

110 .1000 

122.3761 

110.4000 

122.0761 

110. 7000 

122 . 67ol 

111  . CGuC 

122 .9761 

111.3000 

122.9761 

111.6000 

123.2761 

111.9000 

123.27ol 

112 . 2000 

123.3  761 

112 .5000 

123.5761 

112 .8000 

123.8761 

113.1000 

ic3. 8761 

113. 4000 

124. 1761 

113.7CCC 

124.1761 

114. COCO 

124  .*t  7ol 

114. 3000 

124.4761 

114 .6000 

124 . 7761 

1 1 4 . 9  COO 

124.7761 

115.2000 

125.0761 

115  •  5000 

125.0761 

115 . bOOC 

125.3761 

iio.iOuO 

125.3761 

116. 4000 

125.6761 

116 . 7CwO 

125.6761 

117. COCO 

125.9761 

117.3C0C 

125.9761 

ll 7 . 6CCG 

126.2761 

117.9000 

126.2761 

118.2000 

126.5761 

116.5000 

126.5761 

lid. 8000 

126 .876i 

119. 10C0 

126.8761 

119.4C0J 

127. 1761 

119.7000 

127.1761 

120.0CCC 

127.4761 

120 . 30Gu 

127.4761 

120.oC00 

a27.77o1 

12G.9C0C 

127.7761 

121.2000 

126.0761 

121.5000 

128.0761 

121.8CC0 

128.3761 

122. aOOO 

126.37cl 

122. 4000 

12o . 6761 

122.7000 

128.6761 

123.G000 

123.9761 

123.3000 

128.9761 

123. 6000 

129.2761 

123.9000 

129.2761 

124. 2000 

129.5761 

124.8GCC 

129.5761 

125. 1000 

129.2761 

12  5 . 4G0w 

129.2761 

125.7C0C 

123 . 9761 

126. COCO 

120.9761 

126. 3CCC 

128.6761 

*26.6000 

123 .6761 

126,9000 

123, 3761 

127,2000 

128.3761 

127.5CG0 

126.0761 

127.8000 

-  128.0761 

128 . 10C0 

127.7761 

128 .4000 

127.7761 

126.7000 

127.4761 

129.0000 

127.4761 

a29 . 30Cu 

127.1761 

129.6000 

127.1761 

129.9000 

126.8761 

a  30 • 2C0C 

126 . 876  1 

13C.5C00 

126.57ol 

130. 8C00 

126.5761 

13  1 . 1C  00 

126. 27ol 

131.4G0*» 

126.2761 

131.7000 

125.9701 

132  .COCO 

125.9761 

132.3000 

125.0761 

132.6000 

125.6761 

132.9000 

125.3761 

133.2000 

125.3761 

133.500u 

125.0761 

133 .6000 

125.0761 

139.1000 

124.77q1 

134 • 4G0v 

124.7761 

134.7000 

124 .4761 

135.0C00 

124.4761 

135.3000 

124  .  a7o1 

1 3  5 . 6u  CO 

124.1761 

135. 9000 

123. 3761 

136.2000 

123.3761 

1  3  6 • 5C  Ou 

123.5761 

136.8000 

123.57c! 

137.1000 

123.2761 

137,4000 

12  3  »  2  7ci 

137. 7000 

122.9761 

133.0CGJ 

122.9761 

138.3000 

122.6761 

133.600 

122.6761 

138.90CC 

122.3761 

139 . 2CCw 

122.3761 

139 . 3C0C 

122.0761 

139.0GCJ 

122.0761 

140.1000 

121.7761 

140.4000 

121.7761 

140. 7GG0 

121.4761 

141.GC0C 

121.4761 

141. 3000 

121.1761 

141. 6C0C 

121.176a 

141 . 9CCs. 

120.8761 

142.2000 

120.8761 

142 • 5000 

120.5761 

142.8CCC 

120.5761 

14 3 .  i.0 wO 

120.276i 

143 .4000 

120.2761 

143. 70u0 

119.9761 

144.CC00 

119.9761 

144 . 3000 

119.6761 

L44.6C00 

119.6761 

144.9000 

119.3761 

145 .2000 

119.3761 

145 .5000 

119 .0761 

145.8CC0 

119.0761 

1 4o .1000 

118 .7761 

146 .4000 

118.7761 

146.7  000 

116.47oi 

147.0000 

118.4761 

147.3000 

118.1761 

147.6C00 

118. 1761 

147. 9000 

1  a  7 • 8  76 1 

148. 2000 

117.8761 

148.5CC0 

117.5761 

148.6CG0 

117.57oi 

149.1000 

117.2761 

149.4000 

117.2761 

149. 7000 

116.9761 

150.C0OC 

116.9761 

150.3000 

116.6761 

150 . 600  3 

116.6761 

150 . 9vOC 

116.3761 

151.2000 

116.3761 

151.5QCG 

110.0761 

15 1.80CC 

116.0761 

152.1CC0 

ll5.77ol 

la2 .hOCJ 

115.7761 

152. 7CCC 

115.4761 

153.OCU0 

115.4761 

153. 3CC0 

113.1761 

153.6C00 

115.1761 

153.9000 

114.8761 

154 .200  0 

114.8761 

154,5000 

114.5761 

154,6000 

114.57oi 

15  3  . 1 u 0 0 

i.4,2761 

,55,4000 

114,2761 

153.700 0 

113.9761 

156 .OCCO 

113.9761 

156.3CCC 

113.67oi 

156.6000 

113.676a 

15o . 9CC  0 

113.3701 

157.20CC 

113.3761 

15  7  *  5  C  GO 

113.0761 

15  7  .  eOCO 

113.0701 

15c .lCCu 

112.7761 

153 .4000 

112.7761 

a  5  8  .  7  00  U 

112.4701 

139.CC0C 

112.4761 

159.3000 

112.1761 

15  9 . 0 wOU 

1*2.1761 

159.9000 

111.8761 

160.2000 

111.8761 

lou • 5000 

111.5761 

160.8000 

111.5761 
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Table  XXIX.  PICTUR  Option  Output  on  FORTRAN  Unit  2 
Using  Sample  Input  (continued) 


16  1. -GOG 

111.2761 

lol. 40CC 

111.2761 

U1.7C0C 

113.9761 

162. 000 G 

110.9761 

162 . 3GC0 

110.6761 

162 .60  GG 

11C .6761 

lo  2 . v GGG 

110.3761 

io3 . 20Gu 

110.3761 

lo3 . 5CCC 

110.0761 

163 . oCGC 

110.0761 

lo4 . 1 000 

1C9.776- 

164.4CGG 

109.7761 

lo4.  7000 

109.  *i761 

165. COCO 

109.4/61 

165. 3CGG 

109. *761 

lb5. oOOO 

1C9. 1761 

165.9000 

ICb . 87ol 

166 .2C0C 

10  8 . o  76 1 

166.5000 

Iw  8  •  5  7  6  1 

166.6CC0 

106.5761 

167. 1GC0 

108.2761 

167. 4000 

1G6. 2761 

lo7 . 7CG0 

1C  7 . 9761 

168 .COCO 

1C7. 9761 

Lc6 .3000 

107.67bl 

lo3 • cGCO 

107.6761 

168. 9CCJ 

1C7.3761 

169 . 2000 

107.3761 

169.5000 

107.0761 

169.8GC0 

1G7.C761 

17C. 1000 

1C6.7761 

170. 40C0 

10 6 • 776 1 

170.70CC 

106.4761 

171.0000 

lua.4761 

171.30C0 

106.1761 

171.6000 

lOo. 1761 

171.9C00 

105.8761 

172.2000 

105.8761 

172 .5C0C 

1G5.5761 

172.6000 

105.5761 

173. 10C0 

105.2761 

173.4C0C 

1C5.2761 

173.7000 

1C4.9761 

174.CCCC 

*04.9761 

174.300C 

104.6761 

174.6000 

104.6761 

174.90G0 

104.3761 

175 • 2C0C 

1C4.3761 

175.3500 

104.2261 

175.20C0 

1G4.C761 

174.9C0C 

104 .0761 

174.6000 

3 . 7  76 x 

174. 3C0G 

103.7761 

174.CCC0 

103.4761 

173.7000 

103.4761 

173  •  4000 

103.1761 

1 73 . luCC 

103.1761 

172.8000 

102.8761 

172. 5CC0 

102.3761 

172.200C 

1C2.5761 

171.9000 

102.5761 

171.6000 

102.2761 

171.3000 

102.2761 

171.0000 

1G1 .9761 

170. 70G0 

101.9761 

170.4000 

101.6761 

WC.xOOG 

101.6761 

169.8000 

101.3761 

169.5000 

101.3761 

169.2000 

1G1.G761 

168. 9Q00 

101.G76i 

168 . oCCO 

100.7761 

l68.30Gw 

1GG . 776  x 

lod .CCGO 

100.4761 

167.7C0G 

100.4761 

1O7.4C00 

ICC. 1761 

167.1000 

100.1761 

166. 8000 

99.9761 

166.5000 

99.3761 

166. 2000 

99.5761 

165.90CC 

99.5761 

165.6000 

99.2761 

x65.30C0 

99.2761 

165 .CCGO 

98.4761 

164.7000 

93.9761 

164.4000 

9  8 . 0  76x 

164.1C00 

98.6761 

163. 8G0C 

98.3761 

lo3 • 50CG 

98.3761 

163.200C 

98.C761 

162.900C 

98.0761 

162.O0GG 

97.7761 

162.3000 

97.7761 

162.0000 

97.4761 

161.7000 

97.4761 

1O1.4C0C 

97.1761 

161.1000 

97.1761 

160.8000 

96.8761 

160.50CG 

96.0761 

160.2000 

96.5761 

159.9000 

96.5761 

159.O00C 

96.2761 

159.3000 

96.2761 

159.0000 

95.9761 

153.70C0 

95.9761 

153.4000 

95.6761 

158.1000 

95 .6761 

157.8000 

95.3761 

157.5000 

93.3761 

15  7.2000 

9 5. 07 61 

156.9CCO 

95.0761 

156.6000 

94.7761 

156.3000 

94.7761 

1 5  6 • CCCC 

94.4761 

155. 7GC0 

94 . 4  7o 1 

165. 4CG0 

94.1761 

155. 100 C 

94.1761 

154.3000 

93.8761 

154.5000 

93.8761 

154.2CCG 

93.5761 

153.9CGC 

93.5761 

153.6000 

93.2761 

153 .3000 

93.2761 

153. CCOo 

92.9761 

152. 7  GOO 

92.9761 

152.4000 

92.6761 

152.1000 

92.0761 

15 l.dCvw 

92.3761 

151.50CC 

92.3761 

300 

151.3500 

92.2261 

151.2000 

92.G761 

150. 9000  , 

92.C761 

13  C • 600 w 

91.7761 

150. 3GGG 

91.7761 

150. COCO 

91.4761 

149.700C 

91.4761 

1 4  4 • 400  w 

91.1761 

149.1G00 

91.1761 

143 • 6000 

90.0761 

14  8 • 5  COG 

9C .8761 

148 .2000 

90.5761 

147.9000 

90.5761 

147.6CCC 

90.2761 

147.3000 

90.2761 

147.0C0G 

89.9761 

146.7CGG 

89.9761 

146.40CC 

69.6761 

146. 1000 

89.6761 

145.8000 

39 . 3  7o 1 

145.5000 

69.3761 

145.2000 

89.0761 

144.9000 

39.0761 

144.6000 

38.7761 

144.3000 

68.7761 

144.0CCO 

38.4761 

143.7CGG 

88.4761 

143.40CO 

88.1761 

143. 10CG 

38.1701 

142.3CCC 

e  7.8761 

142. 5000 

87.8761 

142 .2000 

37.5761 

141.90CG 

87.5761 

141.6C00 

37.2761 

141.3000 

37.2701 

141. CCGO 

86.9761 

140.7000 

86.9761 

140.4000 

3  6  •  o76 1 

140 • 1GCC 

6o.676l 

139.60CC 

86.3761 

139.5000 

8o.376l 

139  *2000 

86.0761 

13  3 . 9G0u 

66.0761 

138 . oQGO 

85.7761 

138.3CCC 

85.7761 

136.CC0C 

35.4761 

137.7000 

35.4761 

137.4CCC 

65.17ol 

137.1G00 

85.1761 

136.8000 

84.8761 

136.50CC 

64.8761 

1J6.2C0G 

84.5761 

135.9000 

84.5761 

135 .oCCC 

64.2761 

135. 300 C 

8  4 . 2  7  6  x 

135 .GGC J 

83.9761 

134.7000 

o j. 9761 
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Table  XXIX.  PICTUR  Option  Output  on  FORTRAN  Unit  2 
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134, ICG J 


134.4000 
133  «  3 C w w 
13  2 . oCC j 

131.7000 

130. 6000 

129.90 00 
129.0000 

126.1000 
12  7,2000 

126. 3000 

125.4000 

124.5000 
123.6C0C 
122.7CG0 
12 1.8  COO 

120.9000 

120.0C00 

119,1000 
118.2C00 

117.3000 
116.4C0o 

115.5000 
114. o  000 

113. 7000 
112.80CC 

111. 9000 
111. 0000 
110.  j. OCC 
109.2C00 

108.3000 

107.4000 

106.5000 

105.6000 
104.7C00 
1C  3 . a  000 

102.9000 
102.0000 
101.i.000 

1C0.2C00 

99.3000 

93.4000 

97.3000 
9O.6G0C 

95 .7000 

94.8000 

93.9000 
93,0000 
92.1C00 

91.2000 

90.3000 

89.4000 

88.5000 

37.6000 

86.7000 

85.3000 

84.9000 
34.0000 

83.1000 

62.2000 

81.3000 
6  w  • 4000 

79.5000 

78.6000 


63.5761 
d  3  •  3  7  a  1 

82. 7761 
02.4761 

81.8761 
3 1 . 5  7o  1 

60.9761 
3  0  .  o  7  6  x 
3  u  .  0  7  6 1 

79.7761 

79.1761 

78.8761 

78.2761 

77.9761 

77.3761 
77.0761 

76.4761 

76.1761 

75.5761 

75.2761 

74.6761 

74.3761 

73.7761 

73.4761 

72.6761 

72.5761 

71.9761 

71.6761 
71.0761 

70.7761 

70.1761 

69.8761 

69.2761 

63.9761 

68.3761 
63.0761 

67.4761 

67.1761 

66.5761 
o6.2761 

65.6761 

65. 3701 

64.7761 

64.4761 

63.8761 

63.5761 

62.9761 

62.6761 
62.0761 
61.7751 

61.1761 

60.8761 

60.2761 

59.9761 

59.3701 
59.0761 

58.4761 

58.1761 

57.5761 

57.2761 

56.6761 

50.3761 

55.7761 


133. 2C0u 
132 . 300 J 
131. 400  J, 
130. 500 J 

129.6000 

128.7000 
127. bOCO 
126.9000 
126.COGO 

125.1000 

124.2000 

123.3000 
a. 22 . 4CC  w 
121*5000 
12C .6000 
119. 70C0 
116, 80  Gw 
117. 90C j 
117.0000 

116.1000 
115 . 2Gow 

114.3000 

113.4000 

112.5000 

111. 6000 
110 . 7C00 
109»e00w 

lw  8 . 9000 
108.0000 

107.1000 
136.20C0 
105.3C00 

104.4000 

103.5000 

102.6000 

101 . 7000 

100 . 8000 

99.9000 
99.0000 
98  »  *  0  C 0 

97.2000 

96.3000 

95 .4000 
9*,  •  5000 
93 . 600  w 

92.7000 

91.8000 
90 • 9Cw  0 
90. 0000 
89.1CC0 

63.2000 
87. 3C0w 

86 .4000 

35.5000 

34.6000 

83 . 7000 

82. 8000 
81.9CC0 
a  1 . 0  00  w 
ou. 1000 

79 .2000 
7o. 30C0 


83  *o76i 
33.0761 
82 . 7?o  i 
32.176x 

81.8761 

31.2761 

80.9761 

30.3761 
80.0761 

79.4761 
79.1751 

78.5761 

78.2761 

77.6761 

77.3761 

76.7761 

76.4761 

75.3761 

75.5761 

74.9761 

74.6761 
74.0761 

73.7761 

73.1761 

72.8761 

72.2761 
71 .976.1 

71.3761 
71.0761 

70.4761 

70.1761 

69.5761 

69.2761 

68.6761 

68.3761 
07.7761 
07.4761 

66.8761 

66.5761 

65.9761 

65 .6761 
6 5  •  C 76 1 
o4.7761 

64.1761 

53.6761 

63.2761 

62.9761 

62.3761 
62.0761 

61.4761 

61.1761 

60.5761 

60.2761 

59.6761 

59.3761 

50.7761 

58.4761 

57.6761 

57.5761 

56.9761 
56 . 0761 
56.0761 

55.7761 


133.SCGC 
132.9 C CO 
132.0000 

131.1000 
130.2CC0 
129.3CCC 

126.4000 

127 .5000 
126  ,  o  0  C  w 
125.7C0C 

124 .3000 

123.9000 
123.G0CC 

122 . 1000 
121.2000 

120 .3000 
119.4C0C 

118.5000 
117.  oOOw 

116.7000 

115.8000 
114.900C 
114. COCO 

113.1000 

112.200C 

111.3000 
110.40 CC 
109.5030 
1C8.6CCC 

137.7000 

106.8000 

105. 9000 
105.0000 

104.1000 
133.200C 
102.3C00 

101.4000 

100. 5C0C 

99.600C 
98. 7C30 

97.8000 
9o • 9CC0 
96.0000 

95.1000 
94.2CCC 
93.3CC0 

92,4000 

91.5000 
90 . 6vCC 

89.7000 

88.8000 

87.9000 
87.0000 

86.1000 

35.2CCC 

84.3000 
83.4C0G 
32.5CCC 

8 1 .6000 
OC.7C0C 
79 . a  0  00 
78 . 9CCC 
76.0C0C 


83.3761 
83.0761 

82.9761 
62  •  175  L 

81.5761 

81.2761 
eC  .  6761 

60.2761 

79.7761 

79.4761 

78.8761 

78.5761 

77.9761 

77.6761 
77.0761 

76.7761 

76.1761 

75.6761 

75.2761 

74.9761 

74.3761 
74.0761 

73.4761 

73.1761 

72.5761 

72.2761 

71.6761 

71.3761 
70  • 7761 
7G.4761 

69.8761 

69.5761 
68.97ol 

68.6761 
68.0761 

67.7761 

67.1761 

66.8761 

66.2761 

65.9761 

65.3761 
65.0761 

64.5761 

64.1761 

63.5761 

63.2761 
6Z . o  7b 1 

62.3761 
o 1 . 77o i 

61.4761 

60.3761 

60.5761 

59.9761 

59.6761 
59.C761 

56.7761 

58.1761 

57.6761 

57.2761 

50.9761 

56.3761 
56.C761 

55.4761 
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77.7000 

5  5 . 4  f 61 

77.4000 

55*1761 

77.1C0C 

55.1761 

7b. 6000 

54.8761 

76.5000 

54.6761 

76 .2000 

54.5761 

75.9000 

54.5761 

7  3. o  0 v 0 

54.2761 

75 .3000 

54.276* 

7b .0000 

5  3 • 9  7o  1 

74. 70CC 

53.9761 

74 .4CCC 

53.6761 

74.1000 

5  3 . o  7o  1 

7  3  .  o  c  0  : 

53.3761 

73 .5000 

53.3761 

73.2CQC 

53.0761 

7  2. 4  0  4  0 

53.0761 

72 .6CC1. 

52.776* 

72.3000 

52. 7761 

72 . COCO 

52.4701 

71.7CCC 

52.4761 

71 . 4000 

52.1761 

71.1000 

52.1761 

70.8000 

5  1 . 6  7  6 1 

70. 5C00 

51.6761 

70.^000 

31.5761 

69.9CCC 

51.3761 

69 . 6GGw 

51.276* 

69. 0000 

31.2761 

6  8  .  7  0  0  U 

51.5761 

66 .4000 

51.5761 

o  3 . 1 C  0  0 

51.676* 

6  7 . 3CGo 

5  1  .  b  76* 

67.5000 

52.1761 

67.2000 

52.1761 

66.9000 

52 .47ol 

66 • 6C0G 

52.4761 

66.3GG0 

52.7761 

66.0000 

52 . 7761 

65.7CC0 

53.0761 

65.4000 

53.0761 

65.1000 

53.3761 

64.6000 

53.3761 

64 . 5 COO 

53.6761 

6  4 .2000 

53.6761 

63.9000 

53.9761 

63.6000 

53.9761 

63.3000 

54.276* 

o  3 . 0  000 

54.2761 

62 • 7CG0 

54 .5761 

62.4000 

54.5761 

62 .1000 

54.8761 

61.8000 

54.8761 

61.6500 

53.0261 

3CC 

61.5000 

55.1761 

61.20C0 

55.1761 

60.9000 

55.4761 

6  0 . o  000 

55.4761 

60 • 3CC0 

55.7761 

o  0 . 3  C  C  0 

55.776* 

59.7GC0 

56.0761 

59.4CC0 

36.0761 

59.1000 

56.3761 

56. 6000 

56.3761 

58.5GC0 

56.6761 

58.2CC0 

56.6761 

57.900 u 

56.976x 

57.O00G 

56.9761 

57.3000 

57.2761 

57.0000 

57.2761 

56 . 7000 

57.5761 

5o.40C0 

57.5761 

56.1000 

57.3761 

5  5 . 8  C  C  0 

57.8761 

55 .5003 

58.1761 

55.2000 

56. 1761 

54 . 9000 

5  o . 47e  1 

54.6000 

30.4761 

5  4 . 3  C  00 

58.776* 

54.0000 

58.7761 

53.7COO 

59.0761 

53.4000 

59.0  761 

53. 10CG 

59.3761 

52.8000 

59.3761 

52.5000 

59.6761 

52.20CJ 

59.6761 

51 .9000 

59.9761 

51.6000 

59.9761 

51. 30CC 

60.2761 

51.0000 

60.2761 

50.7000 

60.3761 

50,4000 

60.5761 

50 . 1000 

60.8761 

49.6000 

60.8761 

49.5CG3 

61.1761 

49.2CCG 

61.1761 

46.9000 

61.4761 

48.6C00 

61.4761 

48.3000 

6 1  .  7  76  1 

46.0000 

61.7761 

47.7000 

62.0761 

47.4000 

62.0761 

47.1000 

62.3761 

4o. 8000 

62.3761 

46.5000 

62.6761 

4o  .2000 

62.6761 

45.9000 

62.9761 

45.6000 

62.9761 

45 .3000 

63.2761 

45. COCO 

o3.27bl 

44.7000 

63.5761 

44. 4CCG 

63.5761 

44,1000 

63.8761 

43  .8000 

63.8761 

43 . 5000 

64.1761 

43.20C0 

o  4 . 17  e  1 

42.9000 

64.4761 

42.6000 

64.4761 

42.3000 

64.7761 

42.0C00 

6  4  •  77b  1 

41.7000 

65.0761 

41. 4  00  4 

65  •  w  76  * 

41.1000 

65.3761 

40 . 6000 

65.3761 

40.5  OC  w 

65.6761 

40.2000 

65.6761 

39.9000 

65.9761 

39.6000 

65.9761 

39.3000 

6b  .2761 

39.0000 

66.2761 

38.7000 

66.57ol 

36 .4CCC 

66.5761 

3d  .  1C00 

66.8761 

37.8000 

66.8761 

37.5000 

67.1761 

37.2C00 

o7. 1761 

36.9000 

07.4761 

3o . 6c0o 

67. 47ol 

36.3000 

67. 7761 

36.0000 

67.7761 

35 .7000 

66.0761 

35.4000 

68.0761 

35.1000 

68.3761 

34.8000 

68.3761 

34.5000 

68.6761 

34.2000 

68.6761 

33.9CCC 

68.9761 

33.6000 

68.9761 

33.3COO 

69.2761 

33.0000 

64.2761 

32. 7000 

69 . 5  7  o 1 

32.4003 

69.5761 

32.1000 

69.8761 

31.6000 

69.8761 

31.5000 

70.1761 

31.2000 

70.1761 

30.900C 

70.4761 

3C.O0C3 

70.4761 

30 .3000 

70 . 7761 

30.0000 

70.7761 

29. 7CC0 

7i.w761 

29.4000 

71.0761 

29.1000 

71.3761 

28.60C3 

71.3761 

23.5000 

71.6761 

26.2000 

71.6761 

27.9003 

71.9761 

27.6000 

71.9761 

27.3000 

72.2761 

27,0000 

72.2761 

26.7000 

72.5761 

26.4000 

72.5761 

26.1000 

72.8761 

25 .8000 

72.8761 

25.5000 

73. 1761 

25.2000 

73.1761 

24.9000 

73.4761 

2  4  .  o  000 

73.4761 

24.3003 

73.7761 

24.CC0C 

73.7761 

23.7000 

74.0761 

23 . 40c3 

74.0761 

23.1C0C 

74.3761 

22.6000 

74.3761 

22.3000 

74.6761 

22.2000 

74.6761 
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21.9000 

74.9761 

2 1 . c  COO 

74.9761 

21.3000 

75.2761 

21.CL00 

75.2761 

20.7000 

75. 5761 

20.4C3C 

75.5761 

20.1000 

75.6761 

19.  oOu j 

75.8761 

19.5GGC 

76 . 1761 

19.2000 

76.1761 

18.9CC0 

76.4761 

18.6C0C 

76.4761 

Id. 4 3 00 

76.3261 

16.4500 

45.1261 

18.7500 

44.8261 

lb. 7500 

44.2261 

19. 05C0 

43.9261 

19.C50L 

43,3261 

19.3500 

43.U261 

19.350 0 

42.72ol 

19.650C 

42 .4261 

I9.o500 

41.3261 

19.9500 

41.5261 

19.950C 

40.9261 

20.2500 

40.6261 

2C.25CC 

40.0261 

2C.550C 

39. 7261 

20.5500 

39.4261 

2C.8500 

39.1261 

20.850C 

38.5261 

21.1500 

36.2261 

21.1500 

37.6261 

21.45CC 

37.3261 

21.4500 

36.7261 

21.7500 

36.4261 

21.7500 

35.8261 

22.0500 

35.5261 

22.0500 

35.2261 

22.3500 

34.9261 

22.3500 

34.3261 

22.6500 

34.0261 

22.6500 

33.4261 

22.9500 

33.1261 

22.9500 

32.5261 

23.2500 

32.2261 

23.2500 

31.9261 

23.5500 

31.6261 

23 .5500 

31.C26J. 

23,3500 

30.7261 

2  3 «  o50G 

30,1261 

24.1500 

29.8261 

24.1500 

29.2261 

24.45C0 

28.9261 

24.450c 

28.6261 

24.7500 

28.3261 

24.7500 

27.7261 

25.0500 

27.4261 

25.050C 

26.8261 

25.3500 

26.5261 

25.3500 

25.9261 

25.65C0 

25.6261 

25.6500 

25.0261 

25.9500 

24.7261 

25.9500 

24.4261 

26.4000 

23.9761 

26.7C00 

23.9761 

27.0000 

23.6761 

30.0QCC 

23,6761 

30.3000 

23,3761 

33.3000 

23.3761 

3  3 . o  COO 

23.C761 

36.60CC 

23.0761 

36.9000 

22.7761 

39.9000 

22.7761 

40.2000 

22.4761 

43.2000 

22.4761 

43.5000 

22.1761 

46.5000 

22.1761 

46.3000 

21.6761 

49.8000 

21.8761 

50.100C 

21.5761 

53.1000 

21.5761 

53.4000 

21.2761 

56.4C0C 

21.2761 

56.7C00 

20.9761 

60.0000 

20.9761 

60.3000 

20.6761 

63.300J 

20.6761 

63.6000 

20.3761 

66.3C00 

20.3761 

6b. 4500 

20.2261 

66.4500 

19.9261 

66.7500 

19.6261 

66.7500 

19.3261 

66.7C00 

17.3761 

69.0000 

17.3761 

69.3000 

17.0761 

69.60C0 

17.0761 

69.9000 

16.7761 

70.2000 

16.7761 

70.5000 

16.4761 

70.80CC 

16.4761 

71.1000 

16.1761 

71.4000 

16.1761 

71.7000 

15.8761 

72.0000 

15.8761 

72 .30C0 

15.5761 

72.6000 

15.5761 

72.9000 

15.2761 

73.2000 

15.2761 

73.5CGG 

14.9761 

73.6000 

14.9761 

74.100C 

14.6761 

74.4000 

14.6761 

74.7000 

14.3761 

75.3000 

14.3761 

75  .6000 

14 .0761 

73.0000 

14.0761 

78.3000 

14.3761 

78.9000 

14.3761 

79.2000 

14.6761 

79.8000 

14.6761 

8G.4000 

15.2761 

30.7000 

15.2761 

8 1  •  COO  0 

15.5761 

81.3CCC 

15.5761 

82.8000 

17.0761 

83.1000 

17.0761 

83.55C0 

17.5261 

83.5500 

17.8261 

84. 75CO 

19.0261 

84 . 7500 

19.3261 

85.6500 

20.2261 

85.65C3 

20.5261 

85.9500 

20.8261 

85,9503 

21,1261 

86,2500 

21,4261 

36,2500 

21,7261 

86.5503 

22.0261 

86.5500 

22.3261 

86.8500 

22.6261 

86.3500 

22.9261 

o7.15C 0 

23.2Z61 

87.1500 

23.5261 

87.4500 

23.8261 

87.4500 

24.4261 

87.7500 

24.7261 

87.7500 

25.6261 

8b. C50C 

25.9261 

38.05CC 

26.8261 

88.3500 

27.1261 

bb. 3500 

29.5261 

So  .5000 

29.6761 

88,6000 

29.6761 

89 . 1000 

29.9761 

89,4000 

29.9761 

89.7000 

30.2761 

90. CCCO 

30.2761 

90.3CCC 

30.5761 

90 • 6000 

30.5761 

90 .9000 

3C  .8761 

91.2000 

30.6761 

9 1 . 5  COO 

31.1761 

9 1 .  bOCO 

31.1761 

92.1CCC 

31.4761 

*2.4000 

31.4761 

92 . 7000 

31.7761 

93. COCO 

31.7761 

iwv 

93.1500 

31.9261 

93.3OC0 

32.0761 

93.6000 

32.0761 

93.9C0G 

32.3761 

94.2CGG 

32.3761 

94.5000 

32.6761 

94.8000 

32.676t 

95. 1CC0 

32.9761 

95.4000 

32.9761 

95.7000 

33.2761 

96.0000 

33.2761 

96.3000 

33.5761 

96.600G 

33.576i 

9b . 900 J 

33.8761 

97.2000 

33.6761 

97.5CCG 

34.1761 

97.8000 

34.1761 

98. 1CCC 

34.4761 
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98.4000 

3  4  .  *♦  7  6 1 

98. 70C0 

34.7761 

9  9 • uO  00 

34.7761 

9t . 3000 

35 . u  761 

99.oCC0 

35 . 0761 

99.9000 

35.3761 

100.2C0J 

35.3761 

10  j  .  5003 

35 .6751 

100 .3000 

35.6761 

101.1000 

35.9761 

101.4000 

35.9761 

101.7000 

36.2761 

102.0000 

36.2761 

102 . 3000 

36.5761 

102  .oCOG 

36.5761 

102 .9000 

3e. 8761 

103.2000 

30.3761 

1  *  3 •  5000 

37.1761 

1J  3 . 6oG0 

37.  1761 

104 .1000 

37.4761 

1 04.4CCC 

37.4761 

104.7C00 

37. 776 i 

1C  5 • CC Ou 

37  .  7761 

10  5 . 30  CC 

3 8 . ^  76  L 

105.6000 

38.0  761 

105 . 9000 

33.3761 

L06.2GCC 

36.3761 

106.500v. 

38.6761 

Uo.  80Cw 

36.6781 

10  7 . 1CCC 

38.9761 

137.4000 

38.9761 

1C7. 7000 

39.2761 

*08  .COCO 

39.276* 

108 .300b 

39.5761 

108 . 6CG0 

39.5761 

1C8.9CCC 

39.8761 

109.2C0Q 

39.8761 

109.5000 

40.1761 

1C9.6CCC 

40.1761 

11C. 1000 

40.4761 

110.4000 

40.4761 

110.7000 

40. 7761 

111.0000 

40.776* 

111. 3C00 

41.0761 

111.6000 

41.0761 

111.9000 

41.3761 

112.2C00 

41.3761 

112.5000 

41.o76i 

112.8000 

41,o761 

113. 1000 

41.9761 

113 .4000 

4 x  .  976* 

113.7Q0C 

42.2761 

114. CwOO 

42.2761 

*14.3000 

42. 57bi 

11 4 • o  000 

42.5761 

114.9000 

42.6761 

115.2000 

42.8761 

113.5000 

43.1761 

115.8000 

43.1761 

116. 1C0C 

43.4761 

11O.4G00 

43.4761 

116. 7000 

43.7761 

117.CC0C 

43.7761 

117.3000 

44.0761 

117.O0CG 

44.0761 

117.9000 

44.3761 

113.2000 

44.3761 

118.5000 

44.6761 

113 • 6GCC 

44.6761 

119. 1000 

44.9761 

119.4  OC  0 

44.9761 

119.7C0G 

45.2761 

120 • 0C00 

45.2761 

120.3000 

45.5761 

120.6000 

45.5761 

120.9C00 

45.3761 

12 * . 2000 

45.8761 

121.5CC0 

46.1761 

121.8000 

46.1761 

122.1000 

46.4761 

122.400C 

46.4761 

122.7000 

46.7761 

123.0000 

4o.776l 

123. 3000 

47.076 1 

123.6000 

47.0761 

123 • 9000 

47.3761 

124.2000 

47.3761 

124.5000 

47.6761 

124.8000 

47.6761 

12  5 • 1C  GO 

47.9761 

125.4000 

47.9761 

125, 7GC0 

48.2761 

126 ,0000 

48,2761 

126.3000 

46.5761 

.126.6000 

48.5761 

126.90C0 

48.8761 

127.2000 

4  8 • 8  7o  1 

127. 5000 

49.1761 

127 .3COC 

49 .1761 

128.1000 

49.4761 

128,4000 

49,4761 

128,7000 

49,7761 

129.0000 

49.7761 

129.3000 

50.0761 

129.60C0 

50.076* 

129.9000 

5  C • 3  7ol 

130.2000 

50.3761 

130.5000 

50.6761 

130.8000 

30.6761 

151.1000 

50.9761 

131.4C00 

50.9761 

131.7000 

51.2761 

132.0000 

51.2761 

132.3000 

51.5761 

132.6000 

51.5761 

132. 9000 

51.8761 

133.2000 

51.6761 

133.5CC0 

52.17oi 

133.8000 

52.1761 

134.1000 

52.476* 

134.4000 

52.4761 

134.7000 

52.7761 

135.0C0C 

52.7761 

135.3G0C 

53.0761 

135.6000 

53,0761 

135.9CG0 

53,3761 

13  6 • 2  COG 

53.3761 

136.50C0 

53.6761 

136.8CC0 

53.6761 

137.1000 

53.9761 

137.4000 

53.9761 

137 .7C0C 

54.2761 

133.0000 

34,2761 

138.3GG0 

54,5761 

138,6000 

54,57b! 

133.9000 

54.3761 

139.2000 

54.8761 

139.5C00 

55,1761 

139. 8000 

55.1761 

140. 10C0 

55.4761 

140.4CCC 

55,4761 

140.7000 

53.7761 

141.0CG0 

55.7761 

141.3C00 

56.0761 

141.6COO 

56.0761 

141.9GC0 

56.3761 

142.2000 

5o,376l 

142.5000 

56.o761 

142.8000 

56  »o7ol 

143.1CCC 

56.9761 

143.4000 

56.9761 

143.7CCG 

57.2761 

144.0000 

57.2761 

144.3000 

57.5761 

144.6GC0 

57.5761 

144.9CC0 

57.6761 

143.2000 

57.6761 

145.5000 

58.1761 

145.8000 

58.1761 

146.1000 

58.4761 

14o. 4000 

58.4761 

146.7000 

58.7761 

14  7 . 000 J 

58.7761 

147.3000 

59.0761 

147  .6000 

59.0761 

147.9000 

59.3761 

148.2000 

59.3761 

148.50 OC 

59.6761 

146. 3000 

5  9  .  o  7  b  1 

149.1000 

59.9761 

149.4000 

59.9761 

149.7000 

60.2761 

150. OOC 0 

60.2761 

150 . 3000 

60.5761 

150.oGGC 

60.3761 

150.9000 

60.8761 

151.2000 

00.6761 

151.5000 

61.1701 

152.1000 

61.1761 

153.3COO 

59.9761 

15  3.O0C0 

59.9761 

153.9000 

59.6761 

154.2000 

59.6761 

154.3000 

59.3761 

154.6000 

59.3761 

155 .1C0C 

59.0761 

155.4000 

5  9 . C  76  1 

155.7000 

58.7761 

156. COCO 

53.7761 

Ul 
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i.56.3000 

58.4761 

156 . 6CC0 

58.4761 

156.9C0C 

58.1761 

15  7.2000 

58.1761 

137.5GC0 

57.8761 

157.3CCC 

57.8761 

15  6  . *000 

57.5761 

153.4CC0 

57.5761 

156.700C 

57.2761 

15  'i  .COCO 

5  7 . 2  76  i 

159.3000 

36.9761 

159.6000 

56.9761 

159.9000 

30.6761 

160. aoGO 

56.6761 

161.1000 

56.3761 

1 o  2  •  0  0  C  0 

5  6 . 3  7o i 

162 . 5Cww 

56.6761 

i63.5C0C 

56.6761 

15  3  •  0  C  0  0 

5o .  >*76i 

1 6  4 . 1 OC 

5e . 9761 

164. 4000 

57.2761 

164.7000 

5  7 , 2  7o  1 

165. COCO 

57.5761 

165 .3GGC 

57.5761 

165.6000 

57.8761 

165 . 9000 

57.3761 

160.5CCC 

50.4761 

166.6000 

58.4761 

169.0500 

60.7261 

169.050C 

61.0261 

169.9500 

61.9261 

169.9500 

62.22oi 

170.5500 

62.32ol 

170.5500 

63.1261 

17C. 8500 

63.4261 

170.850C 

63.7261 

171.4500 

64.3261 

171.  <t500 

64.6261 

171.7500 

64,9261 

171.7500 

65.5261 

1 7 2 • 0  5 CO 

65 .3261 

172 .0500 

66.1261 

172.3500 

66.4261 

172.3500 

07.0261 

172.6500 

67.3261 

172.6500 

68.2261 

172.9500 

66.5261 

172.9500 

69.7261 

173.2500 

7C.0261 

173.2500 

71.3261 

173. 7000 

72.2761 

174 . CCOu 

72.2761 

174. 3000 

72.5761 

174.6000 

72.5761 

174.9000 

72.8761 

175.2000 

72.3761 

175.9500 

73.6251 

175.9500 

73.9261 

176. 5  5c  0 

74.5261 

176.5500 

7  4 . d  26 1 

177.4500 

75.7261 

177.4500 

76.0261 

178.0500 

76.6261 

178. 0500 

76.9261 

178.6500 

77.5261 

178.05CC 

77.8261 

179.5500 

7  a .  7261 

179.5500 

79.0261 

180.1500 

79.6261 

180.1500 

79.9261 

130.7500 

30. 5Z61 

130.75CC 

8C.3261 

181. 6  5  0  0 

31.7261 

131.6500 

82.0261 

13Z.25CC 

32 . o2o  1 

132.2500 

82.9261 

182 .8500 

33.5261 

132.8500 

83.8261 

183.7500 

84.7261 

183.7500 

85.0261 

184.350C 

8  5 .»  c  2  6  1 

Id  4 . 3  5  00 

85.9261 

184. 6500 

36.2261 

134.6500 

93.1261 

183.1500 

94.6261 

133.1500 

94.9261 

181.6500 

96.4261 

181.6500 

96.7261 

130.4500 

97.9261 

130.4500 

98.2261 

178.9500 

8 

178.6500 

99.7261 

178.9500 

i.00 . 0261 

178. 8000 

i00.1761 

IOC. 3261 

177.4500 

101.5261 

177.4500 

101.8261 

176.2500 

175.3500 

3C0 

103.0261 

103.9261 

176.2500 

175.3500 

103.3261 

73.3261 

175.5000 

104.0761 

109.5000 

122.0761 

109.2C00 

122.0761 

108 .9000 

121.7761 

108.6000 

121. 7761 

108 . 3000 

121.4761 

108.0000 

121.4761 

107. 7000 

121 .i761 

107.4000 

121.1761 

i07.i0CG 

120.8761 

106.8000 

120.8761 

lw6.5OC0 

120.5761 

106 • 200C 

120.5761 

105.9000 

120.2761 

105.6000 

120.2761 

105.3000 

119.9761 

L05.CQ0O 

119.9761 

104. 7000 

L19.o761 

10  4. 40  C  C 

119.6761 

104. 1000 

119.3761 

10  3 . oOCO 

119.3761 

1C3.5GCC 

119.0761 

103.2000 

119.0761 

i:2.9000 

116.7761 

102.O00C 

118.7761 

102. 30G0 

118.4761 

102.GCGO 

118.4761 

101.7000 

118.1761 

101. 4000 

118.1761 

101.1000 

117.8761 

100 .8000 

117.6761 

1C0.5C00 

117.5761 

IOC. 20GO 

117.5761 

99.90CG 

117.2761 

99.6000 

117.2761 

99.3003 

116.9761 

99.CC0C 

116.9761 

98.7000 

116 • 0  76 1 

98. 4C0G 

116.6751 

98.1000 

116.3761 

97.8000 

116.3761 

97.5COu 

116.0761 

97.2000 

1 lb • 07 0 1 

96.9000 

115.7761 

96 . oOvG 

115.7761 

96.3000 

115.4761 

96.C000 

115.4761 

95.7CCO 

115.1761 

93.4000 

115.1761 

95.1000 

114.8761 

94.6000 

114.8761 

94.50C0 

114.5761 

94.2000 

114.5761 

93.9000 

H'4.2761 

93.OC0C 

114.2751 

93.300‘J 

113.9761 

93.0000 

113.9761 

92.7000 

113.6761 

92.4COO 

113.6761 

92**000 

113.3761 

91.8000 

113.3761 

91.3000 

113.0761 

91.2000 

113.0761 

9C.9C00 

112.7761 

9C.6C00 

112.7761 

90. 30c 0 

1 1 2 . 4  7  oi 

90 .0000 

112.4761 

89. 7000 

112.1761 

89, 4000 

112.1761 

89.1000 

111.8761 

8  8 . oGOC 

111.8761 

d8 . 5  000 

111.5761 

38.2000 

111.5761 

87.9000 

111.2761 

8  7 . 6  0  C  c 

1 1 1 . 2  7  0 1 

37.3000 

110.9761 

8  7.C00G 

110.9761 

86.7000 

llC.67ol 

3o • 4CGC 

110.6761 

86.1000 

110.3761 

85.8000 

110.3761 

85.5000 

110.0751 
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Using  Sample  Input  (continued) 


85.20uw 

1 iC .  0  761 

84 . 400  ; 

o  4 «  30C0 

109.4761 

o4.ccc: 

33.4CG0 

109.1761 

8  3.  .ulQ 

8  2  .  5  C  0  J 

108.5761 

s2.2C0J 

dl.oGOC 

106.2761 

ai. 3000 

8  0. 7v00 

107.5761 

80 . 4000 

79.8000 

107.3761 

79.5000 

7  8#  900 w 

i  w  6 . 7  7  o  i 

78 . oOCO 

78.0000 

106.4761 

77.7000 

77.1000 

1C5.3761 

76 . oOCO 

76 . ZOOw 

105.5761 

75. 9000 

75. 300 J 

i J  4 • 97  6i 

75.0000 

74.4000 

104.6761 

74.1000 

73.5000 

104.0761 

73.2000 

72.OC00 

103.7761 

72.3000 

71.7000 

103.1761 

71.4000 

70 . 3  C  CO 

102.3761 

70 •  500  w 

69.9000 

102.2761 

69.6000 

69.0000 

101.9761 

o3 .7000 

03. 1000 

101.3761 

67.8000 

67.2000 

101.0761 

65.9000 

6o . 3000 

ICO. 4761 

66.0000 

65.4000 

100.1761 

65.1000 

64.5COO 

99.5751 

64.2CC0 

63.6000 

99.27oi 

63 • 3uOC 

32.7000 

98.6761 

62.4000 

61.3C00 

98.3761 

61.5000 

60.9000 

97. 7761 

60,6000 

60 • 0000 

97.4761 

59.7000 

59.1000 

96.8761 

58.8000 

5  o • 2  000 

96.5761 

57.9000 

57.3000 

95.9761 

57. oCCC 

56.4000 

95.6761 

56. 1000 

55.5000 

95.0761 

55.2000 

54.6C00 

94.7761 

54.3000 

53.7000 

94.1761 

53.4000 

52.3000 

93.8761 

52.5000 

51.9000 

93.2761 

51.60CC 

S1.CG00 

92,9761 

50,7000 

50.1000 

92.3761 

49.8000 

49.2C0J 

92.1761 

43. 9000 

43. 3000 

91.4761 

4d. G000 

47.4000 

91.1761 

47.1000 

46. 5C00 

90.5761 

46.2C00 

4  3. o  000 

90.2761 

45.3000 

44.7000 

89.6761 

44.4000 

43.3000 

89. 37ol 

43.5000 

42.9000 

88.7761 

42.6000 

42.0C00 

88.4761 

41.7000 

41.1000 

87.8761 

40.8000 

4C.2CGJ 

87.5761 

39.9000 

39.3000 

86.9761 

39. OOCO 

36 • 4000 

86.6761 

36.1000 

37.5C00 

86.0761 

37.2000 

36. 6000 

85.7761 

36.3000 

33.7000 

35.1761 

35.4CCC 

34.8000 

84.6761 

34.5000 

33.9000 

84.2761 

33. oOCG 

33.0000 

8  3 . 9  7  o  1 

32.7000 

32. 1CC0 

83.3761 

31.8000 

31.200C 

8  3  •  J  7  6 1 

30.9000 

30 • 3C0 u 

82.4761 

30. COCO 

29.4000 

82.1761 

29 . 1 CoO 

-09.7761 

34.6000 

109.7761 

109.4761 

83. 7C0C 

109.1761 

108.8761 

32 .dCOC 

103.6761 

108.5761 

31 .9CCw 

108.2761 

107.9761 

dl.CCOO 

107.9761 

107 .67ol 

5  0. 1 GOC 

107.3761 

107 .07oi 

79,2000 

107.0761 

106.7761 

73.3CC0 

lCo.4761 

Uo.1761 

7  7 .4  000 

1C6 . 1761 

105.3761 

76.5000 

105.5761 

105.27oi 

75.6C0C 

105.2761 

1 04. 9761 

74.7C0C 

104,6761 

104. 3761 

73.8000 

1C4.3761 

104.0761 

72.9000 

103.7761 

103.4761 

72. COCO 

103.4761 

103.1761 

71.1000 

102.8761 

102.5761 

7C.2CCC 

102,5761 

102.2761 

69.3000 

1C  1.9761 

1C1 .6761 

68.4000 

101.6761 

101.3761 

67.5000 

131. 0761 

ICO. 7761 

66.6000 

ICC. 7761 

100.4761 

65.7000 

ICO. 1761 

99.6761 

64.8000 

99.8761 

99.5761 

63.9CCC 

99.2761 

98.9761 

63.0000 

98.9761 

98.6701 

62.1000 

98.3761 

9  8  » 0  7ol 

61.2000 

98.0761 

97,7761 

o  G  .  3  0  0  0 

97.4761 

97.1761 

59.4000 

97.1761 

96.8761 

6  6  •  5CuC 

96.5761 

9o.27ol 

57.6000 

96.2761 

95.9701 

56.7000 

95.6761 

95.3761 

55 .8000 

95.3761 

95.0761 

54.90CG 

94.7761 

94.4761 

54.CC00 

94.4761 

94.1761 

53.1C0C 

93.8761 

93.5761 

52.2000 

93.5761 

93.2761 

51.3000 

92 . 97e 1 

92.6761 

5G.4CCG 

92.6761 

92.3701 

49.5C0C 

92.0761 

91.7761 

43.6000 

91.7761 

91.4761 

47 .7000 

91.1761 

90.3761 

46.8000 

90.8761 

90.5761 

45.9000 

90.2761 

39.9761 

45. COCO 

89.9761 

39.0761 

44 . 1C  CO 

89.3761 

39.0761 

43.20CC 

89.C761 

88.7761 

42.3000 

68.4761 

36.1761 

41 .4000 

88.1761 

87.6761 

40.5000 

87.5761 

87.2761 

3  9 • 6C  00 

87.2761 

36.9761 

38.7000 

86,6761 

36. 37ol 

37.8000 

66.3761 

36.0761 

36.9000 

35.7761 

85.4761 

36.0000 

65.4761 

85.1761 

35.1000 

34.3761 

84.5761 

34 .2000 

84.5761 

34.2761 

33.3000 

83.9761 

33.0761 

32,4000 

o3,676i 

33.3761 

31.5000 

83.0761 

82.7761 

30.6000 

82. 776i 

32.4761 

29.7C0C 

62,1761 

81.6761 

28.8C0C 

31.67o* 
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Table  XXIX.  PICTUR  Option  Output  on  FORTRAN  Unit  2 
Using  Sample  Input  (continued) 


2d « 5GQ0 

01.5781 

23.2CCC 

31.5761 

27.90CC 

61 .27oi 

27.6000 

81.2761 

27.3000 

80.9761 

27 .OOGC 

80. 9761 

26.7000 

80.6761 

2  6 • 4CC  v 

80.6761 

26 . 1CCC 

80.3761 

25.8000 

80. 3761 

25. 500 J 

80.0761 

25.2CC0 

80 • c  76 1 

24.9C00 

79.7761 

24 .6CC0 

79.7761 

24.300C 

79,4761 

24.CC0G 

79.4761 

23.7QCO 

79.1761 

23.4C00 

79.1761 

23.1030 

78.8761 

22 • 8  COO 

78.8761 

22.5COO 

78.3761 

22.2000 

78.5761 

21.90CJ 

79.2761 

21.600C 

78.2761 

21.3000 

77.9761 

21. COCO 

77.9761 

20 . 7GQG 

77.o76i 

2C.4000 

A 

77 . 67ol 

20.1000 

77.3761 

19.800C 

77.3761 

o 

19.O500 

77.2261 

19.5000 

77.0761 

19.2CC0 

77.0761 

18.9000 

6  3 

76.7761 

18.6000 

76.7761 

18.4500 

76.6261 

173.2500 

72.1261 

173.2500 

73.9261 

172.9500 

74.2261 

172.9500 

75.1261 

172.O5C0 

75.4261 

J.72.65GC 

75.7261 

172.3500 

76.0261 

172.3500 

70.3261 

172. 0500 

78.6261 

172.0500 

76.9261 

17C .7000 

78.2761 

1 7C . 4C0C 

78.2761 

170.1000 

78.5761 

169.5CC0 

73.5761 

169.2C00 

78.8761 

166.5000 

78.8761 

166 .2000 

78.5761 

165.6CG0 

73.5761 

165.3000 

78.27bl 

165. COCO 

78.2761 

164.7000 

77.9761 

164.4000 

77.9761 

164.1000 

77.6761 

163.8GQC 

77.6761 

162.9000 

76.7761 

162.6CC0 

76.7761 

160 .3500 

7,4.5  261 

160.3500 

74.2261 

159.4500 

73.3261 

159.450C 

73.0261 

159.1500 

72.7261 

159. L5C0 

72.4261 

158.5500 

71.6261 

158.5500 

71.5261 

153.250C 

71.2261 

158.2500 

70 . 9261 

157.9500 

70.6261 

157. 9500 

70.3261 

157. 650 C 

7C.C261 

157.6500 

69.4261 

157.3500 

69.1261 

157.3500 

6  e . 8261 

157.0500 

68.5261 

157.0500 

67.6261 

156.75CC 

67.3261 

156.7500 

66.4261 

156.4500 

66.1261 

*56.4500 

63.7261 

156.0000 

63.2761 

155.7000 

63.2761 

155 .4C0C 

62.9761 

155.1000 

62.9761 

154.6000 

62.676J 

154.5000 

62.6761 

154.2000 

62.3761 

153.9000 

62.3761 

153.6000 

62.0761 

153.3000 

62.0761 

153 .GOCO 

61.7761 

152.7C0C 

61.7761 

152.4000 

1  1 

61.4761 

152.10C0 

61.4761 

151.9500 

61.3261 

1  X 

156.4500  . 

63.4261 

156.4500 

61.C261 

156.7500 

60.7261 

156.7500 

60.1261 

157.0500 

59.8261 

157.050C 

59.5261 

157.3500 

59.2261 

157.3500 

50.9261 

157.9500 

53.3261 

157.9500 

58.0261 

158.2500 

57.7261 

c 

159.6000 

2 

73.1761 

159.75C0 

73.3261 

160.5000 

74.3761 

160.6500 

74.5261 

2 

158.8500 

k  a 

57.4261 

15d . 7000 

57.5761 

3  7 

86.3500 

29. 8261 

38.35C: 

31.6261 

88 .0500 

31.9261 

86.0500 

32.8261 

87. 7500 

33.1261 

07.7500 

33.4261 

87.4500 

33. 7261 

87.4500 

34.0261 

66.3500 

34.6261 

86.8500 

34.9261 

86.4000 

35.3761 

86.100C 

35.3761 

85.5000 

35.9761 

85.2000 

35.9761 

64.9C0C 

36.2761 

84.3000 

36.2761 

84.0000 

36.5761 

82.2C0C 

36.5761 

81.9000 

36.2761 

81.0000 

36.2781 

oC . 700C 

35.9761 

80.4000 

35.9761 

80.1000 

35.8761 

79.800C 

35.6761 

79.5000 

35.8761 

79.2000 

35.3761 

78.60CC 

34 . 7761 

78.3000 

34.7761 

75. 15C0 

31.6261 

75. 15C0 

31 . 3261 

74.5500 

30.7261 

74.5500 

30 .4261 

73.950C 

29.0261 

73.9500 

29.5261 

73.6500 

29.2261 

73.6500 

28.926* 

73.3500 

28.6261 

73.3500 

28.3261 

73.05CC 

29. 0261 

73.0500 

27. 7261 

72 .7500 

27.4261 

72. 750C 

27. 1261 

72.4500 

26.8261 

72.4500 

26.2261 

72. 15CG 

25.9261 

72.1500 

25.0261 

71.8500 

24.7261 

71.8500 

23.8261 
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Table  XXIX.  PICTUR  Option  Output  on  FORTRAN  Unit  2 
using  Sample  Input  (continued) 


71.5500 

23.526i 

71.5500 

21. 1261 

71,4000 

20 . 97oi 

7  1.  ICvJC 

2G.4761 

7C.80Cw 

20 .67ol 

70.5000 

20.6761 

70. 2000 

20.3761 

69  •  9CCC 

2G.3761 

69.6CC0 

2C.0761 

66.5C00 

p 

20.0761 

66  .  oOCC 

20.3761 

bv . 450C 

2C.2261 

69 .  <,500 

51.1261 

71.5500 

20.6261 

71.5500 

18 . 7261 

71,o 50c 

18.4261 

71.0300 

17.0261 

72. 15C0 

17.5261 

72.1500 

17.2261 

72.4500 

16.9261 

72.4500 

16.6261 

72.7500 

16.3261 

72.7500 

16.0261 

73.6500 

15.1261 

72.6000 

p 

26.6761 

72.7500 

26.8261 

81.0000 

p 

35.9761 

81.1500 

36.1261 

74.2500 

14.8261 

74.1CC0 

14,9761 

lOo 

26.5500 

24.1261 

26.7CCO 

24.2761 

27 .COOC 

24.2761 

27.6C0C 

24.8761 

27.9000 

24.8761 

28.2000 

25.1761 

28.5000 

25.1761 

29.1000 

25.7761 

29.4000 

25.7761 

30 . G  COO 

26.3761 

30.3000 

26.3761 

30.900G 

26.9761 

31.2000 

26.9761 

31.5000 

27.2761 

31.8000 

27.2761 

32.4000 

27.3761 

32 .700  0 

27.8761 

33.3009 

28.4761 

33.6000 

28.4761 

34.2CC0 

29.0761 

34.5C0C 

29.0761 

3  4 • d  GOG 

29.3761 

35  .  1000 

29.3761 

33.7000 

29.9761 

36.0000 

29.9761 

3  6 .6000 

30.5761 

36.9COC 

30.5761 

37.2000 

30.8761 

37.3000 

30  •  87ol 

38.10GG 

3i.47ol 

36.4000 

31.47ol 

39. COCO 

32.0761 

39.3000 

32.0761 

39,9000 

32,6761 

40,2000 

32,6761 

40  •  5000 

32.9761 

40.8000 

32.9761 

41.4000 

33.5761 

41.7000 

33.5761 

42.300v 

34.1761 

42.6000 

34.1761 

42.9000 

34.4761 

43,2000 

34,4761 

43*6000 

35,0761 

44,1000 

35,0761 

44. 7C00 

35.6761 

45.C000 

35.6761 

45  .6000 

36.2761 

45.9000 

36.2761 

46.2000 

36.5761 

46.5C00 

36.5761 

47. 1000 

37.1761 

47.400C 

37.1761 

48.0000 

37.7761 

46.3000 

37.7761 

48.9000 

38.3761 

49.2CCC 

38.3761 

49.5000 

3  8 . 6  7o 1 

49.8000 

38.6761 

50.4000 

39.2761 

50.70C0 

39.2761 

51.3000 

39.6761 

51.6000 

39.8761 

51.9000 

40.1761 

52.2000 

40.1761 

52.8CCC 

40.7761 

53,1000 

40,7761 

53.7000 

41.3761 

54. COCO 

41.3761 

54.60QU 

41.9761 

54.9000 

41.9761 

55.2000 

42.2761 

55 . 5000 

42.2761 

5 o  •  1000 

42.8761 

56.4C00 

42.8761 

57,0000 

43,4761 

57.3000 

43,4761 

57,6000 

43.7761 

57.9000 

43.7761 

58.5000 

44.3761 

58.8C0C 

44.3761 

5*  .  4 GOvj 

44.9761 

59.7000 

44.9761 

60.30C0 

45.5761 

oO.oOOO 

45.5761 

60 . 9000 

45.8761 

61.20CC 

45.8761 

0 1 . 8000 

4o.47ol 

62 .1000 

46.4761 

62.7C00 

47.0761 

63.0000 

47.0761 

63.6000 

47.6761 

63.900G 

47.6761 

o4 . 2000 

47.9761 

O4.50G0 

47.9761 

65.1000 

48.5761 

65.4000 

48.5761 

66 . COOC 

49.1761 

66.3C0Q 

49.1761 

ob . 6000 

49. 47oi 

do . 90C0 

49.4761 

67.5CC0 

5  0 . 0  7  6  i 

67.8000 

5  0 • v  76 1 

68.40C0 

50.6761 

68.7C00 

50.6761 

69.1500 

p 

51.1261 

26.2500 

5  l 

24.4261 

26. 10CC 

24.5761 

25.9500 

25.0261 

25.9500 

26.5261 

25.6500 

26.3261 

25 . o50J 

26.6261 

25. 35CG 

28.9261 

25 . 3500 

30.4261 

25.050V 

30.7261 

25.C5G0 

32.5261 

24.7500 

32.8261 

24.7500 

34.6261 

24. 45C0 

34.9261 

24.45CC 

36.7261 

24.1500 

3  7 . G2  6 1 

24. 1500 

30.6261 

23.85CG 

39.1261 

23.6500 

<,0.6261 

23 .5500 

40.9261 

23.550C 

42.7261 
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Table  XXIX.  PICTUR  Option  Output  on  FORTRAN  Unit  2 
Using  Sample  Input  (continued) 


23.250: 

43.326  L 

2  3 . 2  5  C  3 

<►4.3261 

22.9500 

45.1261 

22 .9500 

46. 92ol 

22 . 6503 

47.2261 

22.6500 

48.7261 

22.350w 

49.326* 

22.3500 

3  0.8261 

22.0500 

51.1261 

22.0500 

52.9261 

21,7603 

53,2261 

21.7500 

5  5 ,  c.261 

21.  4:>0G 

55.326* 

21. 4300 

5  7 .12  6  1 

21. 15  OC 

57.4261 

21. 1300 

58.9261 

2  v •  8  500 

59.226* 

23.8500 

61.3261 

20.5300 

61 . 3261 

23.5500 

03.1261 

2G.250C 

63.4261 

20.2500 

65.2201 

19.9500 

65.5261 

19.950C 

67.0261 

19.6500 

6  7.326* 

19.6  500 

69.1261 

19.3500 

69.426x 

19.3500 

71.2261 

19.G5GC 

71.5261 

19.0500 

73,3261 

IS. 7500 

73.0261 

13.7500 

75.4261 

1 8 .6000 

75.5761 

164 

116.5500 

92. 2261 

lie. 6500 

92.5261 

116.6500 

92.8261 

117.1500 

93.1261 

117.15C0 

93.7261 

117.4500 

94.0261 

117. *500 

97.3261 

117. 1500 

97.6261 

117.1500 

98.5261 

116.8500 

98.8261 

llo. 6500 

99.4261 

116.5500 

99.7261 

116.5500 

100. 02ol 

ilo.2500 

100.3261 

116. 25C0 

100.6261 

115.6500 

101.2261 

115.6500 

101.5261 

1 12 • 6000 

104.3761 

112.5000 

104.3761 

112.2GOC 

104.6761 

U1.9GGC 

104.6761 

111.3000 

105.2761 

111 .COCO 

105.2761 

110.7000 

105,5761 

110 .1000 

105,5761 

109,8000 

105,6761 

1C  9 . 50  00 

105.8761 

109.2000 

106.1761 

108.3000 

136.1761 

108.0000 

106.4761 

107.1000 

106.4761 

106. oOOO 

106.7761 

104.7CC0 

106.7761 

13 *. *0 Gw 

107. 0761 

1C1.4GC0 

137.0761 

1C1.1CC0 

1C6.7761 

99.0000 

106. 7761 

98. 7000 

106.4761 

97.5000 

106.4761 

97.2000 

106.1761 

96.0000 

106.1761 

95.7000 

105.6761 

95 .lCQO 

105,8761 

94.6003 

±.05 , 5761 

94 ,2000 

105,5761 

93.9000 

105.276i 

93.3000 

105.2761 

93.CCQC 

1C4.9761 

92.7000 

104.9761 

92.4000 

104.6761 

91.300C 

104.6761 

91.5000 

104.3761 

91.20GJ 

104.3761 

90.9000 

104.3761 

90. 6000 

104.0761 

90.3000 

103.7761 

90.0000 

103.7761 

89.7000 

103.4761 

89.4000 

103.4761 

89 . iOOO 

103.176i 

68.6000 

103,1761 

88.2003 

102.5761 

87.9000 

102.5761 

67.6CC0 

102,2761 

87.30CG 

102.2761 

86.7000 

101.6761 

36.4000 

101.6761 

85.5000 

100.7761 

85.2000 

IOC. 7761 

84.0000 

99.3761 

33.7000 

99 . 5  7o  1 

80.8500 

96.7261 

80.8500 

96.4261 

79.9500 

95.5261 

79. 9500 

95.2261 

79.0500 

94.3261 

79.0503 

94.0261 

78.7500 

93.7261 

76.7500 

93.4261 

78. 1500 

92.8261 

78. 150C 

92.5261 

77.8500 

92.2261 

77. 85CJ 

91.6261 

77.5500 

91.3261 

77.5500 

91.0261 

77.2500 

90.7261 

77 .2500 

9C.1261 

76.9500 

89.8261 

76.9500 

69.2261 

76.6500 

88.9261 

76 . o50w 

86.0261 

76.3500 

87.7261 

76. 350C 

84,4261 

76.6500 

84.1261 

76,6500 

33.8261 

77.250C 

83.2261 

77.2500 

82.9261 

77.7000 

82.4761 

78.00CC 

82.4761 

78.6000 

81.8761 

78.9003 

3 i . 6  76 1 

79.2CCC 

81.5761 

79.5000 

81.5761 

79.o0C3 

31.2761 

80.1CC0 

61.2761 

83.4003 

80.9761 

81. COCO 

80.9761 

81.3C0C 

80 .67ol 

82.2000 

80.6761 

62.5000 

30.3761 

64.300C 

80.3761 

84.6000 

80.0761 

9C.CQG3 

80,0761 

90 ,3000 

80,3761 

92.7000 

80.376* 

93 . wOOO 

30.6761 

94.5CJC 

60.6761 

94.8000 

60,9761 

96.0000 

80 . 97o 1 

96.300C 

81.2761 

97.2CCJ 

61.2761 

97.5GG0 

31.5761 

98.4000 

81.5761 

98.7000 

81.8761 

99.6  GOG 

31.8761 

99.9000 

82.1761 

100.5000 

82.1761 

ICw . 6GGw 

82. 47ei 

iGi.4000 

82.4761 

101. 7000 

82.7761 

1U2.3OC0 

82. 7761 

132.63CC 

83. C  76x 

103.2C00 

83.0761 

103.5000 

33.3761 

103.8C00 

83.3761 

104. 10C0 

8  3  •  6  7o  1 

104.7CC0 

63.6761 

105.CC0C 

63.9761 

105.3000 

83.9761 

105.60C3 

34.2761 

135.9006 

84.2761 

106.2C03 

84.5761 

106.5CC0 

64.5761 

1Q6.8CCC 

84 .  o7b  1 

1C  7.*0C0 

84.676* 

137.4003 

85.1761 

13  7 . 7CG0 

85.1761 

10  3 . 0CC.C 

65 . 47oi 

138 . 3003 

65.4761 

1  w  8 . 60  OC 

85.7761 

10  d . 9C0G 

85.7761 

109.2CCJ 

86.0761 

109 .5000 

66.0761 

13  9 . 6  GC  3 

3o.3761 

113. 1C0C 

96.3761 

110.7C03 

d6 . 9  76  1 

11 1.0C00 

do.9761 

11*. oGO  J 

87.5761 

111.9C0C 

37.5761 

112 • o  GOG 

36. 476L 

113.1300 

o8 • 470 1 

116.2500 

9L.6261 

116.2503 

91.9261 

116. 4CC3 

92.0761 

o 
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1-60 

61-70 

71-80 

ITITLE 

DAY 

FORMAT 

6A10 ,  10X, 

A10) 

ITITLE  -  Title  of  COM-GEOM  description. 

DAY  -  Date  this  view  was  written. 

Figure  52.  Title  Line  of  PICTUR  Output  on  FORTRAN  Unit  2 


1-12 

CM 

1 

CO 

CO 

CO 

1 

ID 

<NJ 

37-48 

49-60 

61-80 

A 

E 

H0R2 

VERT 

5MESH 

FORMAT  (5F12.4) 


A  -  Azimuth  angle  in  degrees. 

E  -  Elevation  angle  in  degrees. 

HORZ  -  Horizontal  length  of  the  grid. 

VERT  -  Vertical  length  of  the  grid. 

SMESH  -  Grid  cell  size 

Figure  53.  View  Line  of  PICTUR  Output  on  FORTRAN  Unit  2 
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H 

V 

XPLOTC 

YPLOTC 

Figure 


LINC  - 

Figure 


1-10 

11-80 

M  ' 

FORMAT  (110) 


1-12 

13-24 

25-36 

37-48 

49-80 

H 

V 

XPLOTC 

YPLOTC 

FORMAT  (6F12.4) 

-  One-half  the  horizontal  length  of  the  grid. 

-  One-half  the  vertical  length  of  the  grid. 

Horizontal  distance  in  the  view  plane  the  origin  of  the 
COM-GEOM  is  from  the  lower  left  corner  of  grid. 

Vertical  distance  in  the  view  plane  the  origin  of  the 
COM-GEOM  is  from  the  lower  left  corner  of  grid. 


54.  Center  of  Target  Lines  of  PICTUR  Output  on  FORTRAN  Unit  2 


1-10 

11-80 

LINC 

FORMAT  (110) 


Number  of  points  that  follow. 

If  zero,  end  of  view. 

If  less  than  zero,  restart  information  follows. 


55.  Number  of  Points  Line  of  PICTUR  Output  on  FORTRAN  Unit  2 
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1-12 

13-24 

25-36 

37-48 

49-60 

61-72 

73-90 

X  ( L ) 

Y(L) 

X(L) 

Y(U 

_ 

XC  L ) 

Y(U 

| 

FORMAT-  (6F12.4) 

X(L)  -  Horizontal  distance  of  plotting  point  from  the  lower  left 
corner  of  grid. 

Y(L)  -  Vertical  distance  of  plotting  point  from  the  lower  left 
comer  of  grid. 

Figure  56.  Plotter  Point  Lines  of  PICTUR  Output  on  FORTRAN  Unit  2 


1-10 

11-15 

16-20 

21-80 

’VIEW  * 

NOPi 3  3 

N0PC  4  1 

FORMAT  (4A5) 

NOP (I)  -  Specify  code  to  denote  which  views  are  desired.  Allowable 

code  words  are: 

"FRONT”  -  Azimuth  0°,  Elevation  0° 

"SIDE”  -  Azimuth  270® ,  Elevation  0° 

"TOP”  -  Azimuth  270°,  Elevation  90° 

"ALL”  -  All  three  views 

Figure  57.  VIEW  Card  for  PLTRPP  Option 
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NCH 


1-10 

11-15 

16-80 

’NUMBER' 

NCH 

FORMAT  (2A5 ,15) 

-  Specify  the  number  of  regions  to  be  depicted  per  plot 
(Range  =1-35,  Default  =  20) 

Figure  58.  NUMBER  Card  for  PLTRPP  Option 


o 

i 

11-80 

'END  POINT' 

FORMAT  (A5) 


Only  the  end  points  of  the  region  RPPs  are  plotted. 


Figure  59.  END  POINT  Card  for  PLTRPP  Option 
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1-10 

11-15 

1S-20 

71-75 

76-80 

•REGION* 

N0PC3) 

NOP  C  4  3 

•  •  • 

NOP ( IS) 

NOP  C IS) 

’ITEM’ 

"REGION"  -  List  regions  whose  RPP  equivalents  are  to  be  plotted. 

"ITEM”  -  List  item  codes  whose  region  RPP  equivalents  are  to  be 

plotted . 

NOP (I)  -  Specify  which  regions  or  item  codes  whose  region  RPP 

equivalents  are  to  be  plotted.  Integer  numbers  or  code 
words  are  allowed.  Allowable  code  words  are: 

"ALL"  -  Plot  region  RPP  equivalents  of  all  regions. 

"THRU"  -  Through,  "REGION  100  THRU  150"  means  plot 

region  RPP  equivalents  of  regions  100  through  150. 

(Blank  card  signals  end  of  the  list  of  regions  or  item 
codes) 

Figure  60.  List  Card  for  PLTRPP  Option 
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1 

9 

L— 

9 

j 

_ 

L 
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i 

j 

i 

• 

_ 

2 

! 

Figure  61.  Sample  Input  for  PLTRPP  Option 
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Table  XXX.  Sample  Output  for  PLTRPP  Option 
(Compressed  for  Display) 


A  < 


McicicicicTCicicicKTcrcitisiciciumciiicicicicuiNicicrcfCTcisrcTcrcicicicicTcicicrcicTCir 


E N 1 1  R  PLOI  REGION  RPP 
REGION  ALL 


ItEEEIEEEEEELEFELEEEEEEEEEEEEEFEEEEElECEE 
(:  SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSE 

SI 


NNNNNINNNNNNNNN 
N  N 

N  N 

ouNUHumiHHHHHHHMHNHNpnppp 
UN  0  NP  N  P 

0  N  N  NP  N  P 


UNO 


NP  N 


SE 

SI 

SE 

SE 

SI 

SE 

SI 

SE 

SE 


Cl 

f  r 

C  I 
F  I 

cr 
1 1 
ci 
1 1 
Cl 
f  I 
C  I 
F  I 
C  I 
I  I 

Cl  • 

F  I 
C  I 

I  I  G  I  0  l  G  I  G  I  I 

G I  G 

I  I  I 

G I  G 

I  I  1 

G I  G 

I  I  I 

G I  G 


I:  S  AAHAAUAAAAAAAAAAAAAAAHAAP  SE 

KKKKKKtKKKKKKKUKKKKKKKKKKKKKKKKKPPKKKAPKKKRKKKKKKKKR 


SE 

SE 

SE 

SE 

SE 

SE 

SE 


A  N  BOBBHRBBRBBBBBHB  N  AP 
U  N  BU  P  NAP 

A  H  BU  0  N  AP 

0  N  B(J  P  H  AP 

A  N  HO  B  N  AP 

U  N  BU  P  N  AP 

OOOOBU  PfPPAP 

5S5SS5SSNSSSSSSSSSSSSSSSSBSSSASSSSSSSE 
EEEEEEEEAtNEtBEBtBEBtBEBEBEBIENEEEEECEEtE 

AN  N  A 

AN  N  A 

A  OQOQQOUOQ  RRRRRRRR  A 

AAAAAAAAAAUAAAAAAAAAAAAA 
0  OR  R 

N  OR  N 

OHNNNNNHHHNNRNNNHNNR 
O  OR  R 


1C 

I  F 
IC 
IF 
IC 
IF 
IC 
IF 
IC 
IF 
IC 

II 
IC 
1  F 
IC 
IF 
IC 

JHJHJIIJHJHJ 


H 


I  J 
IF 

I  J 

II 
U 
IF 
I  J 

IIIIIIF 


G  kkkkkkkkkkikkkkkkkkkkkkakokkkkkmckkkkkkkkkkkkkkkkkkkk 

iiiiTtiitiimimittimtititiimiioiQiuioiiiiRTRiRiKitTitHmiimrnuumnHiT! . . 

GCirCFCFCFCGCFCFCFCFCFCFCICFCFCFCFCFCFCFCFCFC  FCFCFCFCFCFCFCFCrCFCI CF CF C F C F C F C F Cf C FC JC FC F C FCF  C J 

II  H 

G  G  j 

'  1  H 

G  G  j 

1  1  u 

G  6 

IIGIGIGIGII 


J  J 

JH JH JH JHJH J 


HS670FO12  J*5ft7e'IOI2J*S6Fa  1012  3  *.  56  IB  10  l  2  3<t  5  6  78  00  1  Z  i  A  S6  7  800  1 2  3  A  5  6  1  H  VO  I  2  J  A  S6  7BO0  I  2  J*.  S6  7  8  <50  1 2  3  A  56 /HOC  l  2  1  <•  S  6  7B90  1  7  3'.  56  1 69 


VIEW  F  K  ON  FROM! 

MUR  I  2  ON  I Al  «  »  T I  HH I N ( OR  I G  IN  I ■  -JH.CO 
VEKIIICAl  1*21  VNINIUK  IG1NI*  -2.00 


IIH  AX*  36.00 
VHAX-  63.00 


III  ICS- 
VI  ICS- 


I 


TO 

JO 
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Table  XXX.  Sample  Output  for  PLTRPP  Option  (continued) 
(Compressed  for  Display) 


REGION 

SYMBUL 

mu  cuoi. 

SPACE  CODE 

1 

A 

<.0 

0 

2 

0 

104  1 

0 

3 

C 

100 

0 

4 

0 

ICO 

0 

5 

I: 

101 

0 

6 

F 

100 

0 

7 

0 

651 

0 

6 

II 

652 

0 

9 

1 

653 

0 

10 

.1 

655 

0 

1  1 

n 

2  701 

0 

12 

l 

111 

0 

1  3 

n 

10J1 

0 

1* 

N 

1031 

0 

16 

(1 

3031 

0 

lb 

P 

3031 

0 

1  7 

<1 

3031 

0 

10 

It 

3031 

9 

19 

s 

0 

2 

20 

ir 

0 

2 

DESCRIP! ION 


SHEERING  WML  L  L 

1-2 

1  OR 

SIEER1NG  SHALT 

2 

ar&4 

DUOY-ERIJN  r 

3 

AH  B  5 

BUOY-RE  AK 

5 

ARB8 

nuiPBtt 

5-6-19 

ELL 

BOD Y-C EN 1 ER 

6-20-19-7-0-9-10 

RPP 

Will  II  P1GHI  IRON! 

7 

RCC 

WHEEL  LET  I  f RON  T 

0 

RCC 

W  H  lb  I  l  RIGHT  REAR 

9 

RCC 

WHEEL  LEFT  REAR 

10 

RCC 

ENGINE 

11-12 

ARS 

DU  11  NT  REGION 

0 

RAW 

MAN-  ll)«SO 

13-15-16-17-10 

RCC 

NAN-Ht  AD 

14-13 

SPM 

MAN-ARM 

15 

1EC 

MAN-ARM 

16 

TEC 

MAN -LEG 

17 

IRC 

MAN-LEG 

IB 

IRC 

INSIDE  AIR  (BUBBLE) 

ELL  1 

INSIDE  AIK  (BODY) 

20 

BUI 
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Table  XXX.  Sample  Output  for  PLTRPP  Option  (continued) 
(Compressed  for  Display) 


EltllEEEEEEEEEEEEEEEEEEEEEEEEE 
SSSSSSiSSSSSSSSSSSSSSiSSSSSSil 
s  NNNfcNlN  S 
F  N  N  E 

mhpmpmpopupopop  s 


0001)0  OOOOOOO  DUOOF  f  I  III  F  F  F  F  iri  F  I  F  F  F  F  F  I  F  I  F  F  F  F  F  F  FI  F  F  F  F  F  F  I  F  F  HI  F  F  I  Nl  F  »  F  F  F  F  FOFI  E  F  I  I  F  II  F  I  F  F  F  I  F  I  F  T  F  F  f  I  I  I  F  F  F  I  F  F  I  I  C  CCC  C  CC  C  C  C  C  CCF  C 

I  t  IK  IKIKIMKFKIKIKIKIKFkIkIFISFF  II  I  1  11  U  IIN1N1  MUItl  F  ITH1SM  Fill  TtlTI  F  IFI  II  I  I  Til  111  fill  r 


t  R 
I  R 


H 

0 

n 

OBABBBflBRBBBB 

M 

P 

M 

PBAS  B 

H 

11 

M 

□  BAF  B 

r  jjuiJiJiJi  JIJJ  K 

FIR  I  R 

F  JR  J  K 

I IRRRRRRKKKRKKRKRKKRKKRKRKK 


E 

s 

E 

SSiSSSSSSSSSMSSl)SUS(tSnSLISOSfl55  B 

ttf  FEEEEEEEEMEEEEMEEllEEEEAEBFBBBBRnflnB 
MOP  OK;  HR  OP  OR  OR  OR  AROR  OR 
MR  M  R 

MQMMMM  U 


C 

I 

C 

I 

c 

1 

c 

HMGHGMGIIGHGMGMHI 
G  Gt. 

H  Ml 

G  GC 


UOOOOOOOODOOOOUF  IF  Fill  IFFFIF  1  F  1 1  IF  II  F  F  IF  II  FFFFIFFI  IF  II  FFFRIR1'PFR|R|KFR1R|P|RFFIFFFFFII  FHFIIFIFII  1 1  I  F  I  H I  C  CC  C  C  CC  C  C  C  CCC  C  t 
II  G  G 

J  J  H  H 

|l  G  C 

I  JJI  JUUI  J  l  J  l  JJ  miGIIGHGHGIIGHGMM 

012  V.56FH  I012  |G5f./B'»0li3‘)56TH90li  J'.  5  b  7890  1  2  J«.  50  7M90  I  2  I  <.  5  6  7  H‘10 1  2  j|<,  56  7090 12  3<.56  7B)C12  1«.667B)012  »<•  66  78 90  1  2  3 <.5 6  7fl  10  1  2  JSGhFflO 


VIE U  I  RUM  i I  OF 

HORIZON  I Al  I  ♦  X I  MMINIUR  IGINI  •  -IG5.09  UMAX*  ICC.I.C  HIICS-  1.71 

VtRIKAl  <«l>  VMINI OK iGl Ml  •  -2.0  C  VMAX-  63. CO  VFIIS-  2.65 
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Table 

XXX. 

Sample  Output  for  PLTRPP  Option  (continued) 
Compressed  for  Display) 

KEG  KIN 

SYMBOL 

him  cude 

SPACE  code 

OESCR1PIIUM 

1 

* 

<.0 

0 

S  If  EKING  WHEEL 

l-Z 

roR 

Z 

u 

1  0  <.  1 

0 

SIEEKlNG  SHAfI 

7 

A  W  B  6 

J 

c 

100 

0 

OlJOY-irROHl 

3 

ARBS 

<i 

0 

100 

0 

BODY-REAR 

5 

ARBO 

5 

l 

10  1 

0 

BUBOll 

5-6-19 

ELI 

b 

1 

ICO 

0 

BIIDY-lLNtER 

6-Z 0-19-7- 0-9- 10 

k  PP 

7 

0 

65  1 

0 

WHEEL  RIGMI  1 RON1 

7 

KCC 

a 

M 

657 

0 

WHEEL  LEEI  f  PONT 

B 

RCC 

9 

| 

65  J 

0 

WMLtl  R1GH1  REAR 

9 

kCC 

1C 

J 

653 

t 

WHEEl  L  E  F I  REAR 

10 

RCC 

1 1 

K 

7701 

0 

INGINE 

1  1-12 

AES 

1Z 

l 

1  1  1 

b 

DUMMY  REGION 

0 

RAW 

13 

H 

10)1 

0 

MAN-lURSO 

1 3-15-16-1 7-10 

REC 

1  <> 

N 

JO  3 1 

0 

man-mead 

15-13 

SPH 

15 

U 

JO  31 

0 

MAN-ARM 

IS 

1  EC 

16 

P 

J031 

0 

MAN-ARM 

16 

ItC 

1  7 

0 

3031 

0 

MAN-tEG 

17 

IRC 

ia 

R 

JO  3 1 

0 

man-leg 

10 

IRC 

19 

S 

0 

z 

INSIDE  AIR  1  BUBBLE  1 

E  LL1 

70 

r 

u 

z 

INSIDE  AIR  (BODY! 

ZO 

HUH 
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Table  XXX.  Sample  Output  for  PLTRPP  Option  (continued) 
(Compressed  for  Display) 


9 

a 

/ 

6 

5 
b 
3 
2 
1 
0 
9 

6 
7 
b 
5 

't 

3 

2 

I 

0 

9 


b  OOODODDOODOOODDf IF  IF  IF  I F  IF  I F  I F  I F  I F  1 F  l  F  l  F  I  IF  IF  IF  IT  1  F  1  F  1 F  I  F  I F  I F IF t F 1 F I F I F I F IF t F IF  IF  IF  I F  IF |H I H I H I H IHI H t HI  MIC CCCCCCC CCCCC CC 
5  O  >  J  J  H  HC  C 


OJJ JJJJJJJJ JJ JJJ 


I  KKKKKKKKKKKKKKKKKKKKKKKKK 


0 
I 
0 
I 
l) 

I 
0 
I 
u 
L 
0 
I 
D 
I 
l) 

I 

Diiiimiiiiim 

ii  i 


kkkkkkkkkkkkkkkkkkkkkkkkk 


ESE SESESESESEStSEStSESESESESES 

s  € 

E  PPPPPPPPPPPPPAAS 

s  hrprprprprprprpr arbrrbbbbbb 

F  NRNNNN  ABAS  R  B 

S  HRRRRPRRRRRRRRARARRRR  S 

E  NOOOOUOOOUOUOOAOASaaU  B 

S  NONUNOOOOOQOUUAB ABBB  OBBBBBB 

E  BUOQMOOOOOJOOaOOASOOO 

S  OOOOOOCOUOOOO  E 

ESSSSSSSSSSSSSSSSSSSSSSSSSSSSS 
EFEF IEEE  IEEE EEEEtlEF EE ttt  EEEEE 


HHIIHHMHHHMHHHHMI 

C 

I 

c 

I 

c 

I 

c 

I 

c 

I 

c 

I 

c 

r 

c 

i 

c 

I 

c 

GGGGGGUGGGGGGGGT 
G  GC 


*  0  01  I  G  Gl  C 

I  00001)00000  ODOOU  I  1IIIF  IF  1 1  IF  I IIMMF  IT  IF  IF  IF  IF  If  IF  If  IF  IF  IF  IF  IHFIF  IF  IF  IF  II  I  f  IF  II  IMF  IF  K  IG1GIGI  GIGIGIGirCCCCCCCCCCCCCCC 
01  2  3 '«5b78  90123‘i567EI9OI23A5b767OJ23fi5b7B90l23l|i5b78  90123 '•5b7S90l23l>5b7890l234%  6' 78  90  1235567890123456  7  fl  9C123<>5b789012345b789 


V  Ilf  W  IKUM  I  OP 

HIJW  1 1  OH  I  A  l  I  ♦  X  I  Hh  |N|  (JR  1  G  1 N  I  ■  -1C5.UC  MFI A  x  •  10t.CC  HIICS*  1.71 

VI:  R  I  It  A  L  C  «  T  I  VMINIOK  I  G  I  Ml  •  -J9.00  VMAX-  lb. 00  VIILS*  2.65 
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VIEW 
NUNBER 
t NO  POINT 
1  l€H 


Table  XXX. 


Sample  Output  for  PLTRPP  Option  (continued) 
(Compressed  for  Display) 


REGION 

STNBUL 

lim  CUDE 

SPACE  C DOE 

l 

A 

90 

0 

2 

n 

1091 

0 

3 

c 

1  GO 

0 

<i 

0 

100 

0 

5 

t 

101 

0 

6 

F 

100 

0 

7 

G 

651 

0 

8 

II 

652 

0 

9 

1 

653 

0 

10 

J 

659 

0 

1  1 

K 

2  701 

0 

12 

l 

111 

0 

1  3 

N 

3031 

0 

1* 

N 

3031 

0 

1  5 

0 

3031 

0 

16 

P 

3031 

0 

1  7 

Q 

3031 

0 

16 

R 

3031 
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Table  XXX.  Sample  Output  for  PLTRPP  Option  (continued) 
(Compressed  for  Display) 
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Table  XXX,  Sample  Output  for  PLTRPP  OPtion  (continued) 
(Compressed  for  Display) 
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denote  a  region  RPP.  For  example,  letters  "A"  and  ”0"  alternate  along 
the  left  side  of  the  rectangle  denoting  the  RPP  of  Region  1.  The  approxi¬ 
mate  values  of  the  region  RPP  can  be  calculated  by  using  the  "HMIN" , 
MVMIN",  "HTICS'*  and  "VTICS".  In  Table  XXX,  for  example,  the  YMIN(HMIN) 
of  the  RPP  for  Region  1  is  approximately  -9.14  (HMIN  plus  the  number  of 
columns  from  HMIN  times  HTICS  or  -38  +  37  x  .78).  The  sections  of 
Table  XXX  labeled  B  and  C  are  for  one  set  of  region  RPPs;  however,  the 
number  of  region  RPPs  to  each  plot  is  limited  to  five  so  two  plots  were 
required.  Only  the  endpoints  of  the  region  RPPs  were  plotted  in  plots 
B  anc  C. 

G.  RIP  Option 

The  RIP  option  produces  data  used  for  vulnerability  analysis 
which  simulates  the  geometry  of  a  spall  producing  penetrator.  Figure 
62  depicts  the  simulation  scheme  used  by  the  RIP  option.  The  inherent 
scheme  in  the  RIP  option  allows  generation  of  a  primary  ray  by  either 
of  two  methods:  one  similar  to  the  GRID  option  and  the  other  similar 
to  the  TESTG  option.  This  primary  ray  is  traced  through  the  C0M-GE0M 
description  and  locates  the  first  intersection  of  the  ray  with  armor 
(Item  Code  100-199)  having  interior  air  (Space  Code  2  or  5)  or  a  fuel 
tank  (Item  Code  230-239)  following  it.  A  burst  point  (B)  is  computed 
at  the  intersection  of  the  inner  surface  of  the  selected  armor  with  the 
primary  ray.  A  selected  number  of  spall  rays  are  randomly  directed 
toward  the  RPP  of  each  vulnerable  region  (Item  Code  greater  than  999) 
from  the  burst  point.  Those  vulnerable  regions  are  ignored  that  lie 
outside  a  specific  cone  (half  angle  =  60  degrees)  whose  height  vector 
lies  on  the  primary  ray.  Next  RIP  computes  the  intersections  of  the 
shielding  regions  between  the  burst  point  and  the  vulnerable  region 
along  a  spall  ray.  If  the  number  of  shielding  regions  located  between 
the  burst  point  and  the  vulnerable  region  along  a  spall  ray  exceeds 
a  maximum  allowed  (MRBVC) ,  computing  terminates  and  no  output  is 
given  for  that  spall  ray.  Figures  63  through  67  describe  the  input 
for  the  RIP  option. 

Tables  XXXI  through  XXXIII  are  generated  when  the  C0M-GE0M  de¬ 
scription  listed  in  Table  I  and  the  input  for  the  RIP  option  in 
Figure  68  is  used.  The  section  labeled  A  in  Table  XXXI  describes  the 
Enclosing  RPP  of  the  Target.  The  section  labeled  B  describes  the  grid 
for  this  view.  The  section  labeled  C  contains  the  output  for  the 
primary  ray.  Figures  71  and  72  describe  the  information  in  these 
lines.  Figure  73  describes  the  burst  point  data  contained  in  the 
line  labeled  D.  The  section  labeled  E  contains  the  summary  infor¬ 
mation  for  each  vulnerable  region  associated  with  the  burst  point 
defined  in  the  line  labeled  D. 
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Figure  62.  The  Spall  Simulation  Scheme 
Used  by  the  RIP  Option 
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NOAA  -  Specify  the  number  of  aspect  angles  or  primary  rays. 

NRVC  -  Specify  the  number  of  rays  to  be  directed  toward  each  region 

defined  as  vulnerable  (Default  =  10) . 

NOPRINT-  If  not  zero,  do  not  write  burst  point  summary  data  on  printer. 

IRPP  -  If  not  zero,  read  a  Target  Enclosing  RPP  card. 

NOGRID  -  If  zero,  a  grid  is  used  to  generate  primary  rays.  If  not 

zero,  each  primary  ray  is  specified. 

I ONLY  -  If  not  zero,  do  not  compute  normal  distances  through  regions. 

Figure  63.  Control  Card  for  RIP  Option 


1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-80 

XMIN 

XMRX 

YM  IN 

YMRX 

ZMIN 

ZMflX 

FORMAT  (6F10.0) 

The  minimum  (min)  and  maximum  (max)  values  of  the  x,  y,  and  z  co¬ 
ordinates  which  bound  the  rectangular  parallelepiped  that  encloses 
the  COM-GEOM  description.  (Default  is  the  Englosing  RPP  located  at 
LENRPP  in  the  ASTER  array.) 


Figure  64,  Target  Enclosing  RPP  Card  for  RIP  Option  (Optional s 
Read  Only  if  IRPP  Not  Zero  on  Control  Card) 
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MAXT  -  Specify  the  maximum  time  that  is  indicated  for  the  computer  run. 

TIMEUN  -  Specify  a  code  to  denote  the  units  used  for  the  maximum  time. 

Allowable  codes  are:  "HR"  =  HOURS,  "MIN"  =  MINUTES,  "SEC"  = 
SECONDS  (Default  =  "MIN") 

The  remainder  of  the  variables  are  specified  only  if  this  run  is  a 
continuation  of  a  previous  run.  They  are  obtained  from  the  printout 
of  the  previous  run. 


HCENTR 

VCENTR 

IHORZ 

ISEED 

NFILE 


Specify  the  horziontal  location  of  the  center  of  the  grid  cell. 
Specify  the  vertical  location  of  the  center  of  the  grid  cell. 
Specify  the  vertical  cell  matrix  position. 

Specify  seed  for  random  number  generator. 

Specify  the  number  of  files  to  skip  on  FORTRAN  Unit  2. 


Figure  65.  Restart  Card  for  RIP  Option 
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Specify  azimuth  angle  in  degrees. 

Specify  elevation  angle  in  degrees. 

Specify  grid  cell  size  (Default  =4.0) 

Specify  z-coordinate  for  the  ground  of  the  COM-GEOM 
description.  A  primary  ray  will  not  be  traced  from 
any  location  which  is  less  than  GROUND.  Specifying 
a  value  for  GROUND  should  only  be  considered  when  a 
negative  elevation  angle  (E)  is  specified.  (Default  = 
ZMIN  of  the  Target  Enclosing  RPP) . 

Specify  the  maximum  number  of  overlap  errors  that  will 
be  tolerated  for  each  primary  ray  (Default  =  25). 

If  equal  zero,  rays  are  traced  through  a  random  point 
in  the  grid  cell.  If  not  zero,  rays  are  traced  through 
the  center  of  the  grid  cell. 


Figure  66. 


View  Card  for  RIP  Option  (Optional,  Read 
Only  If  NOGRID  on  Control  Card  is  Zero) 
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Specify  the  maximum  number  of  overlap  errors  that  will  be 
tolerated  for  each  primary  ray  (Default  =  25) . 

Specify  a  code  number  which  indicates  the  method  of  describing 
the  primary  ray.  If  IRAY  equals  1,  track  a  ray  between  two 
points.  If  IRAY  equals  2,  track  a  ray  from  a  starting  point 
with  a  direction  specified  by  a  unit  vector.  If  IRAY  equals 
3,  track  a  ray  from  a  starting  point  with  a  direction 
specified  by  azimuth  and  elevation  angles. 

Specify  the  starting  point  of  the  ray. 

Specify  the  end  point  of  the  ray. 

Specify  a  unit  vector  giving  the  ray  direction. 

Specify  the  azimuth  angle  in  degrees. 

Specify  the  elevation  angle  in  degrees. 


Figure  67.  Primary  Ray  Card  for  RIP  Option  (Optional, 
Read  Only  if  NOGRID  on  Control  Card  is  Not 
Zero) 
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Table  XXXI.  RIP  Option  Sample  Printout  when  Main  Rays  are 
Computed  by  a  Grid  (Compressed  for  Display) 
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Table  XXXI.  RIP  Option  Sample  Printout  when  Main  Rays  are 
Computed  by  a  Grid  (Compressed  for  Display) 
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NUMB  IP.  OF  CEILS  WJIH  BURS1  POINT  5. 
NUMBER  Of  CUES  MISSED  16 


F  NO  Ul  RUN 


’’SUMMARY  VULNERABLE  REGION  2  ITEM  2701  CELL  (02)  NUM  RAYS  TO  VC  3  NUM 
RAYS  HIT  VC  2  NUM  RAYS  HIT.LE.3  BEFORE  VC  2”  means  that  vulnerable 
region  2  has  a  region  identification  code  number  of  2701;  region  2  was 
located  in  the  cone  generated  around  the  primary  ray  located  in  a  grid 
cell  whose  horizontal  matrix  position  is  0  and  whose  vertical  matrix 
position  is  2;  three  rays  were  directed  toward  region  2  from  the  burst 
point  and  two  rays  intersected  it,  and  the  number  of  rays  from  the  burst 
point  which  intersected  region  2  and  had  less  than  or  equal  to  three 
regions  between  it  and  the  burst  point  is  2.  The  line  labeled  F  is 
printed  after  each  primary  ray  and  burst  point  is  computed.  It  contains 
the  information  needed  to  start  a  RIP  run  from  a  previous  RIP  run  which 
had  been  terminated  due  to  ”AN  ALMOST  MAX  TIME  ABORT.”  "COUNT  1. 

CELTIM  .02  CELAVG  .02  CUMTIM  5.59”  means  that  one  burst  point  was 
computed  so  far,  the  time  required  to  compute  the  burst  point  was  .02 
seconds,  the  average  time  required  for  each  burst  point  is  .02  seconds 
and  the  time  used  by  the  run  is  5.59  seconds.  Table  XXXII  is  the  RIP 
output  generated  on  FORTRAN  unit  2  connected  with  the  printout  in 
Table  XXXI.  Figures  69  through  75  describe  the  data  written  on  FORTRAN 
Unit  2  by  the  RIP  option  illustrated  in  Table  XXXII.  Table  XXXIII  is 
the  printout  generated  when  the  "SUPPRESS  PRINTER  OPTION”  is  used 
(non-zero  number  in  columns  21-30  of  the  Control  Card  for  RIP)  and 
when  each  primary  ray  is  specified  (non-zero  number  in  columns  41-50 
of  the  Control  Card  for  RIP) . 

H.  TESTG  Option 

The  TESTG  option  is  primarily  used  to  debug  the  COM-GEOM  de¬ 
scription.  Its  purpose  is  to  generate  and  print  as  much  ray  intersection 
data  as  possible.  Care  must  be  taken  in  selecting  a  ray  to  be  printed 
because  no  jiggling  of  the  ray's  starting  point  occurs.  Therefore, 
it  is  possible  that  it  may  be  traced  in  the  crack  between  two  adjacent 
solids.  If  a  ray  is  traced  in  the  crack,  the  GIFT  code  would  either 
compute  the  intersection  of  both  solids  which  may  cause  an  overlapping 
region  error  message  to  be  printed  or  compute  the  intersection  of 
neither  solid  which  may  cause  the  generation  of  phantom  armor.  Figure 
76  describes  the  input  for  the  TESTG  option. 

Table  34  contains  the  output  from  the  TESTG  option  using  the 
COM-GEOM  description  of  Table  I  and  the  TESTG  option  data  in  Figure  77. 

The  data  in  Table  XXXIV  is  similar  to  that  generated  for  the  over¬ 
lapping  region  error  message  previously  described  in  section  II. E 
GIFT  Basics  except  for  the  sections  labeled  A  and  B.  Section  A  pre¬ 
sents  the  ray  and  solid  intersection  data.  The  data  is  similar  to 
that  contained  in  the  other  parts  of  the  printout  of  the  ray.  ”RIN” 
is  the  distance  from  the  starting  point  of  the  ray  to  the  entrance 
point  of  the  solid.  ’’ROUT”  is  the  distance  from  the  starting  point 
of  the  ray  to  the  exit  point  of  the  solid.  "LOS”  is  the  distance 
the  ray  traveled  through  the  solid.  "SURFI”  and  "SURFO”  are  the 
numbers  of  the  surfaces  intersected  at  the  entrance  and  exit  points 
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Figure  69.  Title  Line  of  RIP  Output  on  FORTRAN  Unit  2 
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TCENTR(I)  -  x,  y,  z  coordinate  of  target  center 
CELSIZ  -  Grid  cell  size  in  view  plane. 

Figure  70.  View  Line  of  RIP  Output  on  FORTRAN  Unit  2 
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1HA,  F4 . 0 , 1H, 1HE , F4 . 0) 


HCENTR  -  Horizontal  coordinate  of  center  of  grid  cell.  If  the 

horizontal  coordinate  is  equal  to  999.9,  this  is  the  end 
of  the  view. 
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Vertical  coordinate  of  center  of  grid  cell. 

Two  digit  random  number  representing  the  location  within 
the  grid  cell  where  the  ray  intersects  the  view  plane. 

Distance  from  first  intersection  with  the  ray  to  the  view 
plane . 

Distance  from  last  intersection  with  the  ray  to  the  view 
plane. 

Number  of  components  intersected  by  ray. 

Vertical  cell  matrix  position  of  the  grid  cell. 

Horizontal  coordinate  of  the  projection  of  the  starting  point 
of  the  ray  onto  the  view  plane. 

Vertical  coordinate  of  the  projection  of  the  starting  point 
of  the  ray  onto  the  view  plane. 

Azimuth  angle  in  degrees. 

Elevation  angle  in  degrees. 


Figure  71.  Cell  Identification  Line  of  RIP  Output  on 

FORTRAN  Unit  2 
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Item  code  number. 

Distance  ray  travels  through  item. 

Normal  distance  through  item  from  entrance  point. 

Angle  between  normal  vector  and  ray  at  entrance  point. 
Code  for  air  space  following  item. 

Distance  ray  travels  through  air  space. 

Horizontal  matrix  position  of  grid  cell. 

Vertical  matrix  position  of  grid  cell. 

Cumulative  number  of  items. 

Figure  72.  Ray  Intersection  Lines  of  the  RIP 
Output  of  FORTRAN  Unit  2 
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FORMAT  (9F7 .2,110,13) 

AA(I)  -  The  point  intersection  of  ray  with  the  exterior  surface  of  the 
spalling  component.  If  AA(Ij  is  equal  to  999.99,  no  burst 
point  is  computed. 

B(I)  -  The  point  from  which  spall  rays  are  traced. 

C (I)  -  The  point  of  intersection  of  a  normal  vector  from  point  AA(I) 

with  the  interior  surface  of  the  spalling  component. 

IH  -  Horizontal  matrix  position  of  the  grid  cell. 

IV  -  Vertical  matrix  position  of  the  grid  cell. 

Figure  73.  Burst  Point  Header  Line  of  the  RIP  Output 

On  FORTRAN  Unit  2 
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there  are  no  more  vulnerable  regions  for  this  burst  point. 

IDENT  -  Item  code  number  for  region. 

PC  (I)  -  Point  where  the  spalling  ray  enters  the  region. 
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IHORZ  -  Horizontal  matrix  position  of  the  grid  cell. 

IVERT  -  Vertical  matrix  position  of  the  grid  cell. 


Figure  74.  vulnerable  Reyion  Lines  of  the  RIP 
Output  on  FORTRAN  Unit  2 
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Shielding  Region  Lines  of  the  RIP 
Output  on  FORTRAN  Unit  2 
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RIP  Option  Sample  Output  on  FORTRAN  Unit  2 
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.4,4 

2  4.: 

3  -  7 5. =3  -77.50 

4 

- 

^  :  3 

2.2a  34.5  Z  2  .  C  6 

* 

-  -  •  "  " 

2-. CO  - • 7  a  96.12 

-1  1 

i t . 75  9 , 

426 .39C 
431.554 
37. 745 
66  *  1  3  o 
67.242 

34.o57 

32.689 

36*  OGd 


4  0  4  9,11 


0 

c 

1 


c 

0 


2 

2 

2 

2 


C  C  2 

C  C  2 

0  C  2 

99999999 
;.CCC  3c . CCo 


c  . 


£ 

74. CO  0.62 
14.115  G 

457.871  2 


462.744 
458  ,a68 
119.933 
99.433 
119.143 

11.912 

19.296 

24.114 

2C.579 
27.C32 
39,fc70 
26. 54C 

C  1  -1C 


C 

0 

c 


3C.0C 
1  1 


1 

1 

1 

1 


1 

c 


1 

1 

1 

1 


9999999° 

*  8CC  12.2CC 


2 

74. OC 
5.291 
2.833 
112.612 
113.394 
121 .C96 
4.249 

3.t  SO 
i2 . C64 

15.341 

-i  1 


2.C5 


C 

C 

c 


13.20 

C 

C 

Q 

C 

0 

c 

c 


99  99999  9 

34. etc  13.2CC  A 


c  •  1 1 
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Table  XXXII.  RIP  Option  Sample  Output  on  FORTRAN  Unit  2  (.don't 


653 

23.86 

24, 

,  cc 

5  . 

,  7 

2 

2  .Cc 

-1 

X 

2 

4.  0  •J 

3 . 3  w 

3  , 

>  ;  Vi 

w  , 

■  V. 

9 

w  «  uV. 

-1 

X 

4 

7  5  .  i 

3  -34.  * 

:G 

13. 

.20 

74 

■.  C  J 

-34.6 

:  13 

.23 

74.00  -33. 

53 

12. 2j 

; 

24  , 

,641 

.534 

3  5  » 

986 

44.  C66 

1 

-1 

1 

7 

o5  1 

8  , 

>  3 

2*. . 

.c 

53. 

2  2 

44 .6 

i 

L. 

1 C  4  1 

20, 

iv,4 

-1 

.16  5 

3  6  • 

704 

33.419 

1 

-1 

I 

7 

c5  1 

9, 

>2 

24, 

.0 

51  • 

6  2 

43.6 

i  1 

2  711 

-30 , 

.ooo 

-lo 

.6x2 

35. 

873 

<•13.541 

1 

-1 

x 

7 

651 

22  i 

.8 

24, 

,C 

22. 

4  2 

32.9 

11 

2  701 

- 

■30, 

,  Q3i 

4 

.235 

37. 

2U 

292.961 

2 

-1 

1 

7 

o5 1 

17, 

.5 

24, 

,0 

28. 

8  2 

60.1 

13 

3C31 

4  , 

.4 

14, 

,  1 

55. 

2  2 

29.4 

13 

3021 

3, 

.327 

_  £ 

•  5  99 

35. 

674 

145.360 

1 

-1 

1 

7 

651 

16. 

.  1 

24, 

.0 

33. 

7  2 

61.1 

13 

3031 

4, 

.653 

-2 

.744 

51. 

526 

137.605 

-1 

i 

7 

o5  1 

15. 

.4 

24. 

,0 

45. 

3  2 

67.3 

13 

2C21 

4  , 

,  466 

•  S  5  3 

26. 

835 

131. 078 

1 

-1 

1 

7 

551 

12. 

.  c 

24. 

,c 

32. 

5  2 

63.6 

14 

2C31 

1, 

.902 

-2 

.799 

52. 

oco 

22.302 

2 

-1 

1 

7 

651 

15, 

,9 

24. 

,c 

44. 

4  2 

6o  •  3 

13 

3031 

2. 

,9 

ic , 

.0 

26. 

2  C 

4.4 

18 

3021 

7, 

.  55o 

2 

.154 

24, 

876 

62.967 

1 

-1 

1 

7 

651 

11. 

.7 

24, 

,0 

33  . 

2  2 

62.8 

18 

2031 

11, 

.172 

4 

.132 

24. 

827 

29.655 

1 

-1 

1 

7 

o5i 

1C. 

.6 

24, 

,0 

35  . 

7  2 

61.3 

4321  99999999 


999.9 
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Table  XXXIII.  RIP  Option  Sample  Printout  When  Primary 
Rays  are  Computed  Individually  and 
Suppress  Print  Option  is  Specified 


ENTER  RIP 

NUMBER  UF  ASPECT  ANGLES  (MAIN  RATS)  FOR  RIP  I 
NUMBER  Up  RAYS  PER  VULNERABLE  CUMPONEN1  J 
SUPPRESS  PRINTER  Ul/TPUT  OPTION  IS  SPECIFIED 
MAIN  RAT  OPTION  IS  SPECIFIED 
OPTION  SET  TO  SUPPRESS  NORMALS 
MAXIMUM  TIME  TUR  PIP  60 


STAR  1 

P01NI  O.OOOOC 

C. 00000 

o.ococo 

AZ  IMUI 

H  0.000 

ELE  VA  I  1  UN  -90. COC 

HCEN  !► 

0.0000  VCENTR 

0.0000  I HUR  L 

C  I  VERT 

0  ISEED  40807307  COUNT 

TUIAL 

(  I  ME  I  UR  R IP  .0  3 

SECONDS 

NUMBER 

UF  CELLS  PROCESSED 

1 

NUMBER 

UF  CELLS  HI T 

1 

NUMBER 

UF  CELLS  WI TH  BURST 

POINT  I. 

NUMBER 

of  cells  missed 

0 

LEAVE  RIP 


CELTIM  .03  CELAVG  .03  CUMTIM 


5.56 


1-10 

11-20  i  21-30 

!  3 1 -AD 

41-50 

51-60 

1  61-70 

71 

1 ”2-75  !  76-90  1 

1  IRRY 

XB(1)  |  XB(2) 

X3(  3 ) 

’  I 

NORM 

j  N0S0L  |  NOREO 

IRAY  =  1 

XE(  1 ) 

XEl  2 ) 

XEC  3 ) 

IRAY  =  2 

! 

wac  i  ) 

WBC23 

vj  a  c  3 ) 

IRAY  =  3 

R 

E 

FORMAT  (H0,6f10,I1,I4,I5) 


I  RAY 


XB(I) 
XE  (I) 
-B(I) 
A 
E 

NORM 

NOSOL 

NOREG 


-  Specify  a  code  number  which  indicates  the  method  of  describing 
the  ray.  If  IRAY  is  less  than  or  equal  to  0,  end  of  TESTG 
data.  If  IRAY  equals  1,  track  a  ray  between  two  points. 

If  IRAY  equals  2,  track  a  ray  from  a  starting  point  with  a 
direction  specified  by  a  unit  vector.  If  IRAY  equals  3, 
track  a  ray  from  a  starting  point  with  a  direction  specified 
by  azimuth  and  elevation  angl^c 

-  Specify  the  starting  point  of  the  ray. 

-  Specify  the  end  point  of  the  ray. 

-  Specify  a  unit  vector  giving  the  ray  direction. 

-  Azimuth  angle  in  degrees. 

-  Elevation  angle  in  degrees. 

-  If  not  zero,  computes  obliquity  angles  and  normals. 

-  If  not  zero,  do  not  print  intersections  of  the  ray  with  solids. 

-  If  not  zero,  do  not  print  intersections  of  the  ray  with  the 
regions . 


Figure  76.  Input  for  TESTG  Option 
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Table  XXXIV. 


Sample  Output  for  TESTG  Option 
(Compressed  for  Display) 


cN r m  iisig 


SIAM 

PUI  HI 

1C  1. 0001 0 

c .occoc 

31  .  S  0  OIL  0 

F  HO 

POINI  - 

101.00000 

-5  A.  1  75  70 

J  1  .  50060 

SIARIING  POINI 

10  RAT 

loi.oocoo 

0 .00000 

S1.5CGCC 

01  RFC  !  IIIH  COSINES  III  HAT 

-.76593 

-  .  2  5  H II  ? 

0.00000 

NUMBER  UF  INIEKSliriUNS  OF 

RAT  ANl)  All 

C  UNPONII  NIS 

2 

HH.  ION 

UNI  M.  0  1(111 

f  UUf  1 

SOL  10 

S  ML  10 

1  lin 

urn  in 

01SI  UUI 

UIS 

sot'll 

5  OKI 

100 

l  s .  o  s  t  e 

2  7.9525 

I2.9u  J 

3  A 

6 

20  2 

100 

1  15.2297 

1 39.0733 

J.Ob  f> 

20  -  3 

6 

ft  -  J 

riUNBIR  OF  1NIERSIC  1  IONS  OF 

RAf  AND  All 

HIGIUNS  IS 

A 

R[r,  ION  I  IF  It 

OISI  IN 

OISI  001 

HIS 

SOL 

SURF  SOL 

3  100 

1  S  .  0  5  A  6  A 

26.11MB 

1  1  .062  5 

3 

A 

3 

6  IOC 

26.91710 

2  7.99236 

l  .  0  35  3 

6 

2 

2  0 

20  0 

2  7.952A  6 

l  15 .729  10 

i  07.2/72 

2U 

2 

?0 

ft  100 

1  J  5 .  1  2  9 1 D 

1  J9.093M 

3.B63  1 

20 

-  3 

b 

SPACI 


X  |N 

T  IN 

2  IN 

»  UUF 

T  IIUI 

l  UOI 

10S 

H  1,  .  A  S  B 

-3.69b 

31  .SOI) 

/  A  .  C  00 

l.  2  IS 

3  1  .SOO 

2  1  0  1 .  ?  A 

-29.  '>22 

-  35.000 

ll.SOO 

-  J  3  .  3  5  A 

36.000 

3  l  .SOO 

9  0.00 

SURI 

X  IN 

T  IN 

2  III 

X  1101 

T  IIUI 

/  IIUI 

-1 

A  6  .  A  5  0  3 

-  3 .0903 

31  .SOO'JI 

75 .OOCO 

-fe.966  7 

3  1  .  5000 

2 

I S  .0000 

-b  .900 7 

3  1  . 5  000 

7'.  .OOUO 

-  7 . 2  1 A  6 

3  1 .5000 

-  3 

7 A  .0000 

-  7 . 2  3  0  b 

31 .5000 

-  27.62  19 

-35.0000 

31.5000 

-  3 

-27.0219 

-  35 .0001) 

3 1 . 5001 

-13.3517 

-  lb .0000 

1 1  .  5000 

180 


Table  XXXIV.  Sample  Output  for  TESTG  Option 

(Compressed  for  Display)  (Con't) 


SlARI  PU|N|  10  1,00000  O.OOuOG  31. 50001 

0  I  R  f-  C  1  I  L)>4  COSINES  -.90593  -.75631  0.00000 

S  I  AR  I  I  NO  POINI  Ur  RAY  1 C 1 .0  0  000  9.00C03  31.50000 

OIRECUUN  CitS  INF  S  ur  RAY  -.96593  -.25081  G.OGCOO 


NUMBER  UE  INIfRblCIIONS  Ur  RAY  AND  ALL  CUMPtlNINIS  2 

REGIUN  (IN)  REGIUN  (UUII 

SOLID  SOLID  STACE 


ITEM  DISI  IN 

OlST  UUT 

LUS 

SURI 

SURF 

X  IN 

Y 

II N 

1  IN 

A  tlUF 

Y  OUI 

7  OUI 

LUS 

100  15. 

0546 

27.9524 

12.70  3 

J  4 

6 

20 

2 

86.458 

-3. 

8  96 

31.500 

74.000 

-7.234 

31.500 

2  1 C  7 . 2  « 

100  135. 

2  355 

1 39.0994 

3.H6  6 

20  -3 

6 

6 

-3 

-29.62b 

-35. 

OOC 

31.500 

-33.360 

-36.000 

31  .  500 

9  0.00 

NUMBER  UE 

INI  E 

RSI U IUNS  UF 

RAY  ANO  ALL 

R 1 G  1  UNS 

IS 

4 

REGIUN 

IIEM 

DISI  IN 

01  SI  UUI 

LUS 

SUL 

SUFF 

SOL 

S  UK  F 

X  IN 

Y  |N 

2  IN 

X  UUI 

Y  OUT 

7  OUI 

3 

JOO 

1  5.05459 

26.91710 

11.8625 

3 

4 

3 

-l  06.4583 

-3.8962 

I1.5G0C 

75.0000 

-6.9664 

31.5000 

b 

mo 

26.91710 

27.95237 

1 .C 31 3 

6 

2 

2  0 

2  75 

.0000 

-6.9664 

31.5000 

74.0000 

-7.2343 

31 . 5000 

20 

0 

27.95237 

136.23551 

10 7. 2832 

2  3 

2 

20 

-3  74 

.0000 

-7.2343 

31.5300 

-29.6279 

-35.0000 

31. 5000 

b 

iOu 

135. 2J553 

1  39.09940 

J.H639 

2C 

-  3 

6 

-3  -29 

.62  79 

- 

35.0000 

31.5000 

-33. 3601 

-36.0000 

31.5000 

NUMBER  (tl  REGIONS  INItRSECIED  3 


R *  G I  ON  3  IIEM  1)0  SPACE  0  D15CRIPII0N  BODY -F  R  UH I  3  ARBS 

OP  >01110  ITP  KIN  ROOT  LOS  SURFI  SUREU  *  I  N  T  IN  2  IN  I  (JOI  Y  OUT  2  OU I 

*  *  AR*  15.0545°  26.91210  11.8625  4  I  8b.45B3  -3.8962  31.5COO  25.0000  -6.9664  31.5090 

NUMBER  UF  I  NMERSEC  I  IEJNS  OF  RAY  ANO  REGION  3  IS  L 

R  T  G 1  UN  IIEM  0  i  S 1  IN  0131  OUI  LOi  SUL  SUR)  SOL  SURF  X  IN  Y  IN  2  IN  A  UU T  Y  OUF  l  UU 1 

3  1  GO  15.05459  26.91  710  1  1.8625  3  4  3  -1  06.4603  -3  .B962  31.5000  75.0000  -6.9664  1  1.5000 

REGION  6  HEM  10U  SPAlt  0  OESGRIPIlUN  BUOY-CENTER  6-20-19-7-0-9-10  RPP 

UP  SOLID  TYP  KIN  ROUI  LOS  SURfl  SORTU  A  UN  Y  IN  2  IN  A  OUT  Y  (1UI  l  OUT 

*  6  RPP  26.9171G  139.09940  112.1823  2  3  75.0000  -6.9664  31.5000  -33.3601  -36*00001  31.5000 

2J  0 II A  2  7.9523  7  1  35.7  3553  107.2832  2  3  74.0000  -7.2  343  31.50CU  -29.62  79  -35.0000  31.5COO 

NUMBER  Uf  INIERScCI  I UNS  (IE  RAY  AND  REGION  6  IS  2 

REGIUN  1UM  0 1 S  I  IN  DISI  UUT  LUS  SUIL  SORT  SUL  SURE  A  IN  Y  IN  2  IN  A  OUI  Y  OUI  /  UU  I 

6  100  26.91710  27.95237  1.0353  6  2  20  2  75.0000  -6,9664  31.5000  74.0000  -7.23431  31.5000 

6  100  135.2J553  139.09940  3.8639  20  -3  6  -3  -29.6279  -35.0000  31.5000  -33.3601  -36. €000  31.5000 

RFGIIIN  20  HEM  0  SPACE  2  DESCRIPTION  INSIDE  AIR  1BD0Y)  20  DIIA 

UP  SUL  10  1YP  KIN  R  UU  I  LOS  SURFI  SUPfO  X  JIN  Y  IN  l  IN  X  UUI  Y  OUI  7  OUI 

*  2  C  BOX  2  7.9523  7  1  35.23553  107.2632  2  3  74.0000  -7.234  1  3  1 . 500u  -29,6279  -35.0000  31.500C 

NUMBER  UF  INI (PSEl T IONS  UE  RAY  ANO  RtGION  20  1 5  1 

REGIUN  IIEM  DISI  IN  OIST  UUI  LUS  SOIL  SURF  SOL  SUFf  X  IN  Y  IN  7  IN  X  OUI  Y  OUT  7  OUT 

2^  0  27.9523  7  1  35.23553  1  37.2832  2C  2  20  -  3  74.0000  -7.2  343  31.5000  -29.62  79  -  35.0000  J1.5C00 


Table  XXXIV.  Sample  Output  for  TESTG  Option 

(Compressed  for  Display)  (Con't) 


s  r  arf  p m n i  iui.t'joju 

a  z  i  mi  r  i«  ib. ooo 

E  l  E  V  A  I  1  ij  M  O.OuC 


l.CUGGG  JX.bi/UlO 


SIARTING  POlhl  IH  KAY  101.00000 

IIRICIIUN  CUSINlS  UE  FAY  -.9659! 


O.OOCOC  31. bOOt 0 

-.25882  O.CtOOO 


NUMBER  Ilf  INIlKSkCI  IONS  (IF  RAY  ANl)  AI  L  COMPtIMENIS 

K  U.  I  OH  (INI 


ITEM  DI5I  IN 
100  Ik. 0560 
100  135.2296 


REGION  IOUM 
SUIIO  SUllO 

OISI  UUI  LIJS  SURF  SURF  *  IN  Y  ][  N  Z  IN 

27.9525  12.90  3  i  A  6  20  2  b6.658  -3.096  31.500 

1  39.09J 1  3. H6  6  23-3  6  6  -3  -29.622  -35.000  31.500 


NUMBER  OF  INILR SI C IIUNS  UF  RAY  ANll  ALL  REGIONS  IS 


HtGlUN 

3 

(j 

20 


I  FEM 
100 
ICO 

c 

100 


OISI  IN 
15.05665 
26.91718 
2  7.952  66 
1  35.22962 


oisi  nun 

26.91718 
27.95266 
1  35.22962 
1  19.09332 


LUS 

1 1 .8625 
1 .0351 
1 J 7. 2 7 72 
3.8637 


sijl  surt 

3  6 


6 

20 

20 


2 

2. 

-3 


SOL  SURF 
3  -l 
20  2 
20  -3 

6  -3 


I  IN 
86.6503 
75.0000 
76.0000 
-79.6216 


Y  IN 
-3.8966 
-6.9667 
-7.2366 
-35.0000 


{INFERSItl  IIJNS  Ul  ALL  SUIIOS  AMO  RAY  NUMB  I  R  726  7 

Sllllt)  IYP  KIN  RFJUI  LOS  SURFI  SURfU  X  IN  Y  IN 

1  ARB  15.05666  26.91718  11.8625  6  1  86.6583  -3.8966 

6  RPP  26.91/lK  139.09332  112.1761  2  3  75.0000  -6.9667 

7*.  BOX  2  7.9526  6  1135.22962  10  7.2  7  72  2  3  76.0000  -7.2366 

NUMB  F  R  01  REGIONS  INIERSECIEU  3 


3  I  I  (  M 
IIP  SUL  I U  IYP 
♦  3  ARFJ 


100  SPACI 
IK  IN 

15.05666 


0  UF  SC  P  I P 1  1  (IN  BUDY-FRUNT  3 

RilUl  LOS  SURFI  SURFU  X  |N  Y  IH 

26.91710  11.8625  6  1  86.65B3  -3.8966 


NIIMBhR  Ur  INI  ERSECI  IONS  JF  RAY  Ahtl  REGION  3  IS  I 

REGION  I  1 0  M  OISI  IN  OISI  UU II  L II S  SOL  SUR1  Sill  SUP  F  X  IN  Y  IN 

Jl  100  15.05666  26.91  718  11.8625  3  6  3  -  1  H6.65B  3  -3.8966 


PEGIUN 


6  I  f  FM 
IIP  5111  10  TYP 
i  6  RPP 

20  8UX 


100  SPACE  0  UE SCRIP! 1  UN  BODY-CENTER 
KIN  KUUI  10S  SURFI  SUHTO 

26.91718  139.09332  112.1761  2  3 

27.95266  135.2296?  107.2772  2  3 


6-20-19-7-8-9 
X  I  N  YIN 

75.0000  -6.9867 

76.00GC  -7.2366 


NUMDLR  Ul  INILRSIC I  IONS  OF  RAY  AND  REGION  6  IS  7 

REGION  IlFM  OISI  IN  OISI  UUII  LUS  >01  SURF  SOI  SUE  F  X  IN  Y  IN 

6  100  26.91718  27.95266  1.035J  6  2  20  2  75.0000  -6.9667 

6  100  135.22962  139.09312  3.8617  20  -3  6  -3  79.6210  -35.0000 


« F G I  ON 


70  I  I  I  M 
(ip  '.ul  IU  Ftp 
*  2G  mix 


0  SPACE  7  OF.  SC  R  I P  I  1  UN  INSIDE  AIP 
KIN  RllUt  IDS  SURFI  S  UR  I  13 

2  7.95266  1135.22962  10  7. 2  7  72  2  3 


I  lull)  Y  F  70 

X  IN  r  IN 

76.0000  -7.736 t 


NUMIIFR  III  INI  I  RSI  C  I  FUNS  UE  RAY  AM)  REGION  ?(,  IS  I 

RtGIUNI  IlFM  OISI  IN  OISI  UUII  MIS  SUL  SURI  SlIL  SUPF 

7  u  G  2  7. 95266  1  35.22962  1  07.2772  20  2  20  -3 


X  IN  Y  IN 

76.0000  -7.2366 


[>i  a 

IlFM 

l  US 

NORM  1 

AM.  1 

Nil  PM  I) 

A  NO  U 

shale 

SUJS 

1  1 

1  J'. 

12.90 

15.17 

3  7.5 

17.66 

15.0 

7 

1G/.28 

t  ' 

1G0 

3  .  b  6 

1 . 90 

75.0 

1 . 00 

75.  t 

9 

0.00 

llll  AL 

1  1  Ml 

FUR  IISIG 

.06  0 

S 1  C  IINII  » 

l  EAVE 

Fl  S  1  0 

x  nur 

76 .OJO 
-33. 356 

Y  UUII 
-7.235 
-36.000 

2  IN 
31.5000 

31.5000 

31 .50C0 

31.5000 

X  UU  IF 
75.0000 
T6.0COU 
-29.6210 
-13. 3530 

2  IN 
31.5000 
31.5000 
31.5000 

X  UUI 
75.0000 
-33. 3530 
-79.6210 

AR  B  5 

7  IN 
11.5000 

X  UUII 
75.0000 

2  IN 
31.5000 

X  IJIJ  F 
75 .0000 

10  RPP 

2  IN 
31.5000 
31.5900 

*  (It)  F 

-  33.  15  38 
-29.6218 

2  IN 

11 .5000 

31  .500  > 

X  OUI 
76.0000 
-33. 3538 

HIIX 

2  IN 

3  1  .5000 

X  LU1 
-29.62  18 

l  IN 

11 .5009 

x  out 

-79.6710 

SPAC  r 


l  OUT 

11 .500 

31 . 500 

LUS 
2  197.28 
9  0.90 

Y  001 
-6.9667 
-7.2166 
-15.0000 
-36.0000 

7  UUI 

31.5000 

11.5000 

31.5000 
31.5000 

Y  UUI 
-6.9667 
-36.0003 
-35.0000 

7  (lUF 
31.5000 
31.5000 
31 . 5000 

Y  OUT 
—6 . 9667 

7  UUI 
31 .5000 

Y  UUI 
-6.966 r 

2  UUI 
31.5000 

Y  our 

-36.00C0 

-15.0000 

2  UUI 
31.5COO 
Jl. 6000 

Y  UUI 
-7.7166 
-  36 . 0000 

7.  UUI 
31.5000 
3 1 . 5000 

y  our 

-35.0000 

7  UUI 
31.5000 

Y  OUI 
-35.0009 

7  OUI 
31  . 5  C  0  C 

of  the  solid  in  the  coordinate  system  of  the  COM-GEOM  description. 

The  section  labeled  B  is  printed  when  column  71  of  TESTG  Input  Card 
is  not  zero.  "NORM  I"  is  the  distance  a  vector  normal  to  the  surface 
at  the  entrance  point  of  the  ray  travels  through  the  component. 

"ANG  I”  is  the  angle  between  the  normal  vector  and  the  ray.  "NORMO" 
is  the  distance  a  vector  normal  to  the  surface  at  the  exit  point  of 
the  ray  travels  through  the  component.  "ANG  0"  is  the  angle  between 
the  normal  vector  and  the  ray. 

I .  VOLUME  Option 

The  volume  option  computes  the  volumes  of  regions.  The  volumes 
of  air  regions  may  not  be  accurate  because  this  option  does  not 
subtract  the  allowable  overlapping  regions  from  the  region  defining 
the  air.  Therefore,  the  volume  of  air  in  a  COM-GEOM  description  may 
appear  to  be  much  larger  than  actually  exists.  Figures  78  and  79 
explain  the  input  for  the  VOLUME  option. 

Table  XXXV  contains  the  output  from  the  VOLUME  option  using  the 
COM-GEOM  description  in  Table  I  and  the  data  for  the  VOLUME  option 
in  Figure  80.  The  portion  of  the  VOLUME  output  with  the  header  line 
"REGION...  DESCRIPTION"  is  a  table  which  contains  the  volumes  and 
center  of  volumes  for  each  region.  The  center  of  volume  of  the 
region  is  the  location  in  the  COM-GEOM  description  coordinate  system 
of  the  point  where  the  sum  of  all  distances  from  the  center  of 
volume  times  a  constant  small  incremental  volume  is  zero  or  the 
center  of  gravity  of  a  uniform  dense  region. 

"TOTAL  VOLUME  497241.55  IN.**3"  and  "CENTER  OF  VOLUME  -4.9907 
.000  30.2458  IN"  means  that  the  total  volume  for  those  regions 
selected  is  497241.55  cubic  inches  and  the  center  of  volume  of  those 
regions  is  x  =  4.9907,  y  =  0,  and  z  =  30.2458  inches.  The  total 
volume  is  in  error  since  it  includes  the  volume  of  two  regions  de¬ 
fined  as  air  spaces  which  have  not  subtracted  the  volume  of  the 
solid  regions  contained  in  them. 

The  second  portion  of  the  printout  of  Table  XXXV  is  generated 
when  item  codes  (region,  identification  codes)  are  chosen.  The 
portion  containing  the  volumes  for  each  region  is  then  ordered  by 
item  code.  The  total  volume  and  the  center  of  volume  include  only 
these  five  regions. 
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1-2 

3-4  | 

Oil 

i 

o 

11-20 

21-80 

TGTUN 

VOLUN 

CELSIZ 

FORMAT  (2A2 ,6X, 10 . 0) 

TGTUN  -  Specify  the  units  of  which  the  target  is  described. 

VOLUN  -  Specify  the  units  in  which  the  volumes  are  to  be  printed. 

CELSIZ  -  Specify  the  grid  cell  size. 

Figure  78.  Control  Card  for  VOLUME  Option 


1-6 

7-10 

11-15 

16-20 

71-75 

76-80 

’REGION’ 

CARD! 1 ) 

CARDC2) 

•  •  • 

CARD! 13) 

CARD( 14) 

’ITEM’ 

FORMAT  (A6,4X,4A5) 

’’REGION”  -  List  regions  whose  volumes  are  computed. 

’’ITEM"  -  List  item  codes  for  regions  whose  volumes  are  computed. 

CARD (I)  -  Specify  which  regions  or  item  codes  whose  volumes  are  to 

be  computed.  Integer  numbers  or  code  words  are  allowed. 
Allowable  code  words  are: 

”ALLn  -  Compute  the  volume  for  all  regions. 

’’THRU”  -  Through,  "REGION  100  THRU  150"  means  compute 
volumes  of  regions  100  through  150. 

"END"  -  Last  region  number,  "REGION  100  THRU  END"  means 
compute  volumes  of  regions  100  through  the  last  region. 


Figure  79.  List  Card  for  VOLUME  Option 
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Figure  80.  Sample  Input  for  VOLUME  Option 
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Table  XXXV. 


Sample  Output 
(Compressed 


for  Volume  Option 
for  Display) 


ENTER  VOLUME 


CELL  SIZE  2. 

00  IN. 

R  EG  1  UN 

ITEM 

SPACE 

VOLUME 

(  IN. ♦♦311 

i 

40 

0 

201.76342 

2 

1041 

0 

300.57122 

3 

100 

0 

22930.56000 

4 

100 

0 

35836. 72000 

5 

1  J  1 

O' 

2270.35230 

6 

100 

0 

24302.17735 

7 

651 

0 

3645.81137 

a 

652 

0 

3645.81137 

9 

653 

0 

3645.81137 

10 

654 

0 

3645.01137 

11 

2/01 

0 

27200.00000 

12 

111 

0 

0.00000 

13 

3031 

0 

2838.08897 

14 

3031 

0 

359.50503 

15 

3U31 

0 

255. 33687 

lb 

30  31 

0 

255.33687 

1Z 

30  31 

v> 

733.30911 

18 

33  31 

0 

733.30911 

19 

0 

3 

11991.2752? 

2  0 

0 

2 

352240.00000 

TUUL 

VULUME  497241.55  I 

N.^3 

CENTER 

OF  VOLUME  -4.9907 

.0000 

TOTAL 

TIMt  FOR  VOLUME  .462 

SECONDS 

LEAVE 

VULUME 

CENTER  OF  VOLUME 

(IN.) 

21.50000 

.00000 

37.00000 

26.01480 

.00000 

36.86111 

00.89261 

-.00000 

25 . 79880 

-03.91453 

.00000 

25.01841 

- .00000 

-.OCGCO 

55.07806 

.00000 

0.00000 

43.38557 

60.00000 

-32.00000 

12.00000 

60.00000 

32 .OCuOO 

12.00000 

-6U.0J000 

-32.00000 

12.00000 

-60.00000 

32.00000 

12.00000 

-50.00000 

0.00000 

29.17648 

0.00000 

0  .  JOOOO 

O.OOOCO 

-.05423 

.00001 

38.86679 

.00000 

0.00000 

53.43510 

7.52169 

-7. 500 CO 

44.49744 

7.52169 

7.50000 

44.49744 

11.58838 

-4.50000 

21.90647 

11.58830 

4.50000 

21.90647 

.00000 

.00000 

52.16324 

0.00000 

0.00000 

30.00001 

30.2458  IN. 


OESCR  l  P  T  KIN 


STEERING  WHEEL 

1-2 

TOR 

STEERING  SHAFT 

2 

ARB4 

BOD Y-F  RON T 

3 

AR  B  5 

BODY-RE  AR 

4 

ARBS 

BUBBLE 

5-6-19 

ELL 

BODY-CENTER 

6-20-19-7-8-9-10 

R  0  P 

WHEEL  RIGHT  FRPNT 

7 

RCC 

WHEEL  LEM  FRONT 

8 

RCC 

WHEEL  RIGHT  REAP. 

9 

RCC 

WHEEL  LEFT  REAR 

10 

RCC 

ENGINE 

1  1-12 

ARS 

DUMMY  REGION 

0 

RAW 

man-torso 

13-15-16-17-18 

REC 

MAN-HE  AO 

14-13 

SPH 

MAN-ARM 

15 

TEC 

MAN-ARM 

16 

TEC 

MAN-LEG 

17 

TRC 

MAN-LEG 

18 

IRC 

INSIDE  AIR  (BUBBLE 

) 

ELL  1 

INSIDE  AIR  (BODY) 

20 

BOX 
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Table  XXXV.  Sample  Output  for  Volume  Option 
(Compressed  for  Display)  (Con't) 

ENTER  VOLUME 

CELL  SI/E  4.0(3  IN. 


ITEM 

REGION 

VOLUME 

CENTER  OF  VOLUME 

DESCRIPTION 

(  C  N  •  ♦  *3  1 

(IN.  ) 

100 

3 

3318/3.44206 

81. 7320b 

-.00000 

25.22185 

BODY-FRONT 

3 

ARB  5 

100 

4 

536761.55873 

-84. 72626 

.00000 

24.38688 

BODY-REAR 

4 

ARB  8 

100 

6 

94950.53978 

0.00000 

0.00000 

30.00001 

body-center 

6-20- l 9- i 

r-8-9-10  RPP 

101 

5 

40648.06593 

-.00000 

-.00000 

55.73457 

BUBBLE 

5-6-19 

ELI 

111 

12 

0.00000 

0. uoouo 

O.OOGOO 

0.00000 

DUMMY  REGION 

0 

RAW 

TOTAL  VOLUME  994233.61  CM.**3 

CENTER  UF  VOLUME  -18.4595  -.00U0  26.426S  IN. 

IGTAL  TIME  FUR  VOLUME  .062  SECONDS 

LEAVE  VULUME 
F  NO  OF  RUN 


J.  XSECT  Option 


The  XSECT  option  produces  printer  and  plotter  plots  of  the  inter¬ 
section  of  a  plane  and  the  COM-GEOM  description.  The  XSECT  option  is 
particularly  useful  in  plotting  the  thickness  and  placement  of  compon¬ 
ents  in  the  COM-GEOM  description.  The  plotted  thicknesses  of  components 
are  more  accurate  using  the  XSECT  option  than  those  obtained  by  using 
the  cross  section  option  of  the  PICTUR  option.  Figures  81  through  84 
describe  the  input  for  the  XSECT  option. 

Table  XXXVI  depicts  the  printout  generated  by  the  XSECT  option 
using  the  Sample  Target  contained  in  Table  I  and  the  XSECT  option 
data  in  Figure  85.  The  portion  of  the  printout  labeled  A  defines  the 
rays  and  the  size  of  the  rectangle  in  the  plane  in  which  the  target 
is  displayed.  "DIRECTION  COSINES  OF  RAYS"  are  the  x,  y,  and  z  com¬ 
ponents  of  a  normalized  vector  parallel  to  the  rays  which  are  traced 
through  the  COM-GEOM  description.  "DIRECTION  COSINES  OF  STARTING 
PTS"  are  the  x,  y,  and  z  components  of  a  normalized  vector  which  is 
parallel  to  the  line  on  which  the  starting  points  of  the  rays  lie. 

The  "HORIZONTAL"  and  "VERTICAL  DISTANCE"  defined  the  size  of  the 
rectangle  in  the  plane  in  which  the  target  is  displayed. 

The  section  with  the  heading  "OPTION  SET  TO  PLOT  ON  CALCOMP" 
define  the  parameters  associated  with  the  plotter  graphics.  "UPPER 
LEFT  CORNER", "LOWER  LEFT  CORNER",  and  "LOWER  RIGHT  CORNER"  is  the  x, 
y,  and  z  coordinates  of  the  COM-GEOM  description  which  are  located 
in  their  respective  corners.  "MESH  SIZE"  is  the  distance  between 
adjacent  rays  or  the  distance  on  the  target  between  plotted  points. 

It  is  a  measure  of  the  accuracy  of  the  plot.  With  the  scale  equal 
to  25,  the  distance  between  points  on  the  plot  is  1.25  divided  by 
25  or  .05  inches. 

The  section  of  the  printout  with  the  heading  "OPTION  SET  TO 
PLOT  ON  PRINTER"  defines  the  parameters  associated  with  the  plot  on 
the  printer.  The  "UPPER  RIGHT  CORNER",  "UPPER  LEFT  CORNER",  and 
"LOWER  LEFT  CORNER"  are  the  x,  y,  and  z  of  the  points  in  the  COM-GEOM 
description  which  are  represented  by  the  upper  right  (B) ,  upper  left 
(C)  and  lower  left  (D)  corners  of  the  printer  plot.  The  "SCALE  PER 
INCH  OF  PAGE"  may  not  be  the  same  as  the  scale  requested  if  a  plotter 
plot  is  requested.  It  is  readjusted  so  that  distance  between  the 
rays  used  to  generate  the  printer  plot  is  an  integer  multiple  of  the 
distance  between  rays  used  to  generate  the  plotter  plot.  In  the 
example,  the  "VERTICAL  MESH"  which  represents  the  distance  between 
rays  for  the  printer  is  5.00  and  the  "MESH  SIZE  (for  plotter  plot) 
is  1.25,  therefore,  the  integer  multiple  is  4.  The  "HORIZONTAL  MESH" 
and  "VERTICAL  MESH"  is  horizontal  and  vertical  dimensions  of  a  portion 
of  the  COM-GEOM  description  that  the  printer  character  represents. 

The  printer  in  the  example  is  set  to  six  lines  per  vertical  inch.^ 

The  variable  NVLPI  in  subroutine  XSECT  would  have  to  be  changed  if 
the  printer  was  set  to  any  other  value. 
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1-10 

11-20 

21-30 

31-40 

41-80 

NXSECT 

ITflPE 

NFILE 

MflXERR 

FORMAT  (8110) 

NXSECT  -  Specify  the  number  of  cross  sections. 

ITAPE  -  If  not  zero,  write  the  computed  points  on  FORTRAN  Unit  2. 

NFILE  -  Specify  the  number  of  files  to  skip  before  writing  on 
FORTRAN  Unit  2. 

MAXERR  -  Specify  the  maximum  number  of  overlap  errors  that  will  be 
tolerated  for  each  cross  section  (Default  =  25) . 

Figure  81.  Control  Card  for  XSECT  Option 


1-10 

11-20 

21-30 

31-40 

41-80 

SCALE 

NOPPTR 

ICLCMP 

IDLKP 

FORMAT  (FI 0.4, 110) 


SCALE 

NOPPTR 

ICLMP 

IDLKP 


Specify  scale  for  plotting  on  one  inch  of  graph. 

If  not  zero,  do  not  plot  cross  section  on  printer. 
If  not  zero,  plot  cross  section  on  plotter. 

If  not  zero,  plot  only  selected  regions. 


Figure  82.  Cross  Section  Card  for  XSECT  Option 
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1-8 

9-16 

17-24 

25-32 

33-40 

41-48 

49-56 

57-64 

65-72 

73-80 

PC  1  ) 

P  C  2  ) 

PC  3  J 

P  C  4  ) 

PCS) 

PCS) 

PC  7 ) 

PC  8 ) 

- , - 

P  (  3  )  ! 

_ I _ 

FORMAT  (DF8.0) 


PQ-3) 

-  Specify  the 
left  corner 

x, 

on 

y,  and  z  coordinate  of  the 
plotter  of  cross  section. 

point 

in 

the 

upper 

P(4-6) 

-  Specify  the 
left  corner 

x, 

on 

y,  and  z  coordinate  of  the 
plotter  of  cross  section. 

point 

in 

the 

lower 

P (7-9) 

-  Specify  the  x,  y,  and  2  coordinate  of  the 
right  corner  on  plotter  of  cross  section. 

point 

in 

the 

lower 

Figure  83.  Plane  Card  for  XSECT  Option 


1-6 

7-10 

11-15 

16-20 

71-75 

7S-80 

IDH 

NKRRD ( 1 ) 

NKRRD ( 2 ] 

•  •  • 

NKRRD ( 13) 

NKRR0( 14 ) 

FORMAT  (A6,4X, 14A5) 

IDH  -  If  "KEEP”,  the  regions  listed  are  those  to  remain  in  the 

cross  section.  If  "DELETE”,  the  regions  listed  are  those  not 
to  be  in  the  cross  section  (Default  =  "KEEP”) 

NKARD(I)  -  Specify  the  regions  to  be  or  not  to  be  in  the  cross  section. 

Region  numbers  or  code  words  are  allowed.  Allowable  code 
words  are: 

"THRU"  =  Through,  ”100  THRU  150"  means  regions  100  through 
150  are  to  be  considered. 

"END”  -  Last  region  number,  ”100  THRU  END”  means  regions 
100  through  the  last  region  are  to  be  considered. 

Repeat  as  many  times  as  needed  to  list  all  the  regions.  A  blank  card 
is  needed  to  signal  end  of  the  list. 

Figure  84.  Delete  Selected  Regions  Card  for  XSECT  Option 
(Optional,  read  if  IDLKP  of  Control  Card  not 
zero) 
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Figure  85.  Sample  Input  for  XSECT  Option 


Table  XXXVI.  Sample  Output  for  XSECT  Option 
(Compressed  for  Display) 


cNTtR  CROSj  SECTION  ROUTINE 
N  U  M  B  t  R  JF  CRu$:>  jLCTIuinS  1 


A 


DIRECT  I  uN  CJSInLS  Or 
UIRtwTlUN  COSINES  UF 
HORIZONTAL  DISTANCE 
VERTICAL  DISTANCE 


k  A  Y  :> 

START  PTS 
d*t  j  •  ji 
7  0  «  0  U 


V  *  J  J  J  J 
“i  •  J  J  J  W 


GPTIGN  SET  lu  J  t  L  t  T  t  SELECTcO  R  c  G  i  U  N  3 


v  •  S>  V  w 

J  «  J  u  w  J 


K  t  c  P  R  c  j  1 0  N  S 


3  THRU 

to  i 3  T HR  U 

Id 

option  ^t  to  plot  on 

C ALCOMP 

UPPER  LEFT  CORNER 

i  2 •  J 1 

J  «  j  u 

70.00 

LGtetR  LeFT  CORNcR 

i2  j • wi 

U  •  J  J 

J  .  0  w 

LORE R  RIGHT  CGRNtR 

-12  j • ^0 

0.00 

U.  00 

HORIZONTAL  PAGE  ilZE 

9  •  ou 

VERTICAL  P  AG  c  SiZt 

d  •  dj 

SCALE  IS 

2  o  .  C  G 

MESH  SIZE 

1*20 

OPTION  ScT  TO  PLOT  On 

PRINTER 

UPPER  RIGHT  CORNER 

*  2  C  •  0  i 

v.OD 

7  j  ij  j 

UPPER  LEFT  CORNER 

1 2  0  •  0  i 

0  •  G  0 

0.00 

LUmcR  LEFT  CORNER 

—  120  •  J  U 

J « U  J 

U.CO 

NUMBER  OF  HORZ  CULUMNS 

24 

NUMBER  OF  VERT  COLUMNS 

4  d 

SCALE  PEr  INCH  OF  PAGE 

3u  •  Jw 

HORIZ3NTAL  MESH 

3  «  \j  D 

VcRTICAL  Me  S  H 

j  .  GO 

1 • wOu^ 
o  « 0  jG  w 
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Table  XXXVI.  Sample  Output  for  XSECT  Option 
(Compressed  for  Display)  (Con't) 


lii 

liiii 

Uilliil 
liliilllll 
iiiiiiiiiiix 
i  ii 

i  ii 

i  ii 

i  ii 

1  Ii 

i  ii 

i  ii 

i  ii 

i  ii 

i  ii 

i 
i 
i 
i 
i 
i 
i 

A. 

i 

1  ii 

i  ii 

i  ii 

i  ii 

i  ii 

i  ii 

i  ii 

i  ii 

i  ii 

i  ii 
liiiiiiiliiii 
iiiiiiiiiil 
iiiiiiill 
iiiiiii 

ii  ill 

iii 


ccccccccccc 

cccccccccc 


i 

i 

1 

i 


A. 

ii 

ii 
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Table  XXXVI.  Sample  Output  for  XSECT  Option 
(Compressed  for  Display) (Con ’ t) 


OPTION  SET  TU  PLOT  UN 

PRINTER 

UPPER  RIGHT  CORNER 

-120. OJ 

O.Ou 

0.00 

UPPER  LEFT  CURNtR 

1 20  •  0 1 

0 . 0  j 

C  •  u  J 

LORER  LcFT  CORNER 

120.01 

•j .  s  0 

7  <j  •  G  j 

NUMbER  UF  HORZ  COLUMNS 

ai 

NUMaER  OF  VERT  COLUMNS 

14 

SCALE  PER  INCH  OF  PAGE 

30.00 

HORIZONTAL  MESH 

VERTICAL  Me S H 

5.00 

iiiiiiiii 

Iliiiiii 

iliilii 
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The  printer  plot  (bordered  by  labeled  B,  C,  D,  and  E)  contains  a 
printer  character  wherever  the  plane  generated  by  the  XSECT  option 
intersects  the  selected  regions  of  the  COM-GEOM  description  of  the 
Sample  Target.  The  printer  character  printed  denotes  which  item 
code  hundred  series  the  region  display  belongs.  The  item  codes  be¬ 
tween  0  and  999  are  denoted  by  the  printer  characters  0  through  9. 

The  region  identification  codes  between  1000  and  9999  are  denoted  by 
printer  characters  A  through  J.  In  the  printout,  printed  character 
"1"  denotes  that  the  region  displayed  has  an  item  code  between  100 
and  199  and  "C"  denotes  that  the  region  displayed  has  an  item  code 
between  3000  and  3999. 

The  second  portion  of  the  printer  plot  (labeled  F)  is  the  same 
plane  as  the  first  portion;  however,  the  "DIRECTION  COSINES  OF  RAYS" 
and  the  "DIRECTION  D0SINES  OF  STARTING  PTS"  are  interchanged.  This 
is  done  to  achieve  a  better  plotter  plot;  the  printer  plot  is  just  a 
by-product.  Figure  86  is  the  line  plot  for  the  cross-section  specified. 
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SAMPLE  INPUT  FOR  GIFT  PROGRAM  NOV.  30.1973 

SCALE  IS  1.0  IN.  =  25.00  UNITS 


Figure  86.  Sample  Plot  Generated  by  the  XSECT  Opti 
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USER  EVALUATION  OF  REPORT 


Please  take  a  few  minutes  to  answer  the  questions  below;  tear  out 
this  sheet  and  return  it  to  Director,  US  Army  Ballistic  Research 
Laboratory,  ARRADCOM,  ATTN:  DRDAR-TSB ,  Aberdeen  Proving  Ground, 
Maryland  21005.  Your  comments  will  provide  us  with  information 
for  improving  future  reports. 

1 .  BRL  Report  Number _ 

2.  Does  this  report  satisfy  a  need?  (Comment  on  purpose,  related 
project,  or  other  area  of  interest  for  which  report  will  be  used.) 


3.  How,  specifically,  is  the  report  being  used?  (Information 
source,  design  data  or  procedure,  management  procedure,  source  of 
ideas,  etc.) _ 


4.  Has  the  information  in  this  report  led  to  any  quantitative 
savings  as  far  as  man-hours/contract  dollars  saved,  operating  costs 
avoided,  efficiencies  achieved,  etc.?  If  so,  please  elaborate. 


5.  General  Comments  (Indicate  what  you  think  should  be  changed  to 
make  this  report  and  future  reports  of  this  type  more  responsive 
to  your  needs,  more  usable,  improve  readability,  etc.) _ 


6.  If  you  would  like  to  be  contacted  by  the  personnel  who  prepared 
this  report  to  raise  specific  questions  or  discuss  the  topic, 
please  fill  in  the  following  information. 

Name: 


Telephone  Number: 
Organization  Address: 


